                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       ents have informed me that reflux 
temperatures lead to the buming of the product. Simply heat the flask in an oil bath whose temperature is 
kept at about 100° C. A reflux condenser must be attached to the flask to keep the acid from evaporating 
away. In the example from Chemical Abstracts, the acid was heated inside a sealed tube, but I can’t see 
why this simpler procedure won’t work just as well. 

At the end of the heating period the solution is cooled, and then sodium carbonate is added to the acid 
solution a bit at a time until all of the acid is neutralized. This point can be spotted because the carbonate 
will stop fizzing once all the acid is gone. Now shake the solution strongly for a few minutes to ensure 
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that all of the racephedrine hydrochloride has been converted to the free base. Then extract a couple of 
times with toluene. The pooled toluene extracts can then be bubbled with HCI gas to precipitate the 
product as the hydrochloride. 


METHOD # 2 


The hot hydrochloric acid isomerization has the advantage of using easily available hardware store 
muriatic acid to do the job. The drawback is the tendency this method has of burning the product. A 
much more refined procedure can be found in US Patent 2,214,034. To use this isomerization method, 
one will have to get a chemical named sodamide, aka sodium amide (NaNH2). This material is 
reasonably cheap and isn't on anyone's "watch list" at the present time. It's also a dangerous chemical 
which can suck up water and CO2 from the air and become explosive. Keep bottles of this powder tightly 
sealed. Weigh and use portions of this substance quickly, and on dry days. Don't leave it laying around in 
the open air! Wipe residue of the powder off the threads of the bottle before resealing it. This white to 
greenish substance turns yellow or brown when it has reached a dangerous state. Small amounts of 
contaminated soadamide can be just flushed down a toilet, but if you have more than a gram or so of 
dangerous material, the way to neutralize it is to pour in enough xylene or kerosene to easily cover all of 
it, then add a 10% solution of alcohol in toluene or kerosene slowly with agitiation to the contaminated 
sodamide until most of it has reacted. Then it can be flushed. 

To use sodamide to isomerize "I" pseudoephedrine, one starts with a solution of pseudoephedrine free 
base in solvent. This is pretty convenient, as all the pill extraction methods given here at one point end up 
with a solution of the free base in solvent just before bubbling dry HCI to get the hydrochloride crystals. 
The best solvents for this isomerization procedure are high boiling point liquids such as xylene or 
kerosene. Both of these materials can be picked up at the hardware store. 

The examples given in the Patent are for 5O gram batches of pseudoephedrine, but the method can of 
course be scaled up or down as desired. 50 grams of pseudoephedrine free base dissolved in roughly 500 
ml of xylene or kerosene is placed into a 1000 ml flask. The glassware is then rigged for simple 
distillation as shown in Fig. 11, and roughly 10% of the solution is distilled off to make sure that all 
water is gone from the mixture. If kerosene is being used as the solvent, the oil bath will smoke a lot and 
may burn before it gets hot enough to boil the kerosene, so in that case heat the flask directly on the 
buffet range. 

Once about 10% of the solvent has been distilled oft, let the solution cool down to about 100 C. Then 
add roughly 7.5 grams of powdered sodamide in small portions to the flask with some swirling between 
adds. Ammonia will be fumed off of the mixture as the sodamide goes in. 

When the sodamide has been added, rig the glassware for reflux as shown in Fig. 10. It is important 
that the mixture be protected from atmospheric moisture, so don't skip the drying tube, or at least use a 
balloon over the top of the condenser. 

Now gently boil the the solution at reflux for at least a couple of hours. Two hours is about right using 
kerosene. Xylene boils at a lower temperature, so stretching the reflux out to three hours or so is probably 
a good idea using that solvent. 

When the reflux boil is finished, let the solution cool down. Then add around 200 ml of 5% 
hydrochloric acid solution to the flask and shake. This will pull the isomerized pseudoephedrine into the 
acid solution and out of the solvent. 

Pour the liquid into a sep funnel, and drip out a little bit of the lower layer, which is the acid layer onto 
a pH paper. The paper should tell you that this water is still acidic. If not, add a bit more acid until the pH 
paper says that the water is acid. This is important, as the pseudoephedrine will not be extracted from the 
solvent unless the water layer is acid. 
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Once the water has been confirmed as being acidic, drain off this acid layer into a beaker. The solvent 
can then be thrown away. 

Finally, slowly add lye to the acid water in the beaker with stirring until pH paper tells you it is pH 
13+. Once it has cooled down, you can then pour the water into a sep funnel. Add a few hundred ml of 
toluene or other convenient solvent, and bubble dry HC! gas through it to get crystals of isomerized (d,l) 
pseudoephedrine HC] which are then filtered out and dried as usual. If one is planning to use the lithium 
metal in anhydrous ammonia reduction method for making meth, the bubbling with dry HCI can be 
skipped, and the free base solution used as is. In that case, using ether starting fluid as the extraction 
solvent would be the best choice. 

This method should also be useful to isomerize the 
meth. 


i he 


meth extracted from Vick’s inhalers to ‘“‘d,]’’- 


Indirect Reduction 


A popular alternative method for making methamphetamine uses ephedrine as the starting material. 
This method was not covered in the original edition of this book. It is now presented in all its glory for 
the education of the reader. 

The reasons for the popularity of this method are twofold. Firstly, this method does not require the use 
of methylamine because the methylamino group is already incorporated in the ephedrine molecule. 

The utility of this method is not limited solely to ephedrine. Pseudoephedrine and 
phenylpropanolamine can also be used as starting materials. This means that Sudafed and Dexatrim, and 
their generic equivalents, can be used as raw materials for clandestine amphetamine manufacture. The 
active ingredient is easily separated from the diluents in the pills by the method given in this book. 

The bad thing about this method is that foul impurities generated during the manufacturing process are 
easily carried into the final product. Due care must be practiced by the chemist during the purification to 
exclude this filth. Unscrupulous and/or unskilled manufacturers turn out large volumes of crank 
containing this abomination. The impurities not only ruin the finer aspects of the meth high, but they also 
have a pronounced deleterious effect on male sexual function. 

Study the compounds pictured below, and compare them to the meth molecule: 


H hy 


\/ H = CHy H H 

N \ / \ / 

(o)¢k CHC rea OH 
went @pti-cra — G)-curcnoy 
Pseudoephedrine Ephednne Phenylpropanolamine 


One can quickly see that all a chemist needs to do to turn ephedrine into meth is to replace the alcohol 
OH grouping with a hydrogen atom. This is not done directly. Instead, a two-step process is used 
whereby the OH is first replaced by a chlorine atom, and then this chlorine is removed by one of several 
reductive processes, to be replaced with a hydrogen atom. To illustrate: 
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Methamphetamine 


There are several general methods for converting an alcohol group into a chlorine atom. Substances 
such as thionyl chloride (SOCI2), phosphorus pentachloride (PCI5), phosphorus trichloride (PCI3), 
phosphorus pentabromide (PBr5) and phosphorus tribromide (PBr3) can all be used to convert the 
alcohol group to either a chloride or bromide. Essentially the same reaction conditions are followed when 
using any of the above listed substances. The only difference is how much ephedrine or PPA 
(phenylpropanolamine) the substance can chlorinate or brominate. See the table below: 


Substance Molecular Weight Reacts with 
this many 
moles of 
ephednne 

SOC]; 119 ] 

PC); 137 2 

PBr3 271 Zz 

PCls 208 3 

PBrs 430 3 


molecular weight of ephedrine HCi=202, 
PPA-HC]I = 188 


Using the above table, a person can quickly calculate how much ephedrine or PPA will react with a 
given amount of chlorinating agent. Use of excess chlorinating agent will result in a higher percentage 
yield based on the ephedrine used, but after a point, this is wasteful. The following example takes this 
largess to an extreme, but achieves 100% conversion of ephedrine to chloroephedrine. This procedure 
can be followed with all the chlorinating agents. The reaction is fairly easy to do. The main precautions 
are to make sure that the glassware is free of water, and taking one’s time to be sure the mixture stays 
sutticicntly cold. It is also wise to avoid doing this reaction in very humid conditions. 

The following procedure for the conversion of ephedrine, racephedrine or PPA to the chloro 
compound and then its reduction can be found in Chemical Abstracts, Volume 23, page 3453. It results in 
a little racemization, but mostly keeps the structure of the starting material. 

To do this reaction, a 2000 ml Erlenmeyer flask is filled with 360 ml of chloroform and 360 grams of 
PCI5. This mixture is then cooled down in ice water, and once it has cooled down, 240 grams of 
ephedrine HCI is added in little portions, with shaking of the slushy reaction mixture after each add of 
ephedrine, racephedrine or PPA. The addition should be completed in about 2 hour. Then, for an 
additional two hours, the reaction mixture should be shaken to mix around the contents. Cooling in ice 
must be continued throughout the reaction time to keep the contents from overheating. 
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When two hours of reaction time has passed, let the contents settle in the flask. After about 45 minutes, 
when all has settled inside the flask, the mixture is carefully decanted off into a one-gallon glass jug. 
Great care is taken during this decanting to make sure that all of the settled PCIS remains behind. If any 
of it were mixed in with the product chloroephedrine it would be reduced in the succeeding 
hydrogenation to phosphine, PH3, an exceedingly deadly gas. If it appears any is being carried along, the 
mixture is filtered. 

The PCIS5 left in the flask should be rinsed with 150 ml of chloroform to get the trapped product out of 
it. This is done by adding the chloroform, shaking the sludge to mix, allowing it to settle, then decanting 
otf the chloroform as before into the glass jug. 

There will be a lot of unused PCIS in the flask, and it would be a shame to just trash it. The obvious 
thing to do is to save it by stoppering the flask, and try using this material to run another batch. 

Next, the product is precipitated from the chloroform solution in the gallon jug. This is done by slowly 
adding ether or, better still, mineral spirits (cheap and easily available in large amounts) to the gallon jug 
until it is nearly full. For best results, the mixture in the gallon jug is continuously stirred during the 
addition of the ether or mineral spirits. Chloroephedrine does not dissolve in ether or mineral spirits, so 
as the solution changes from chloroform to predominantly ether, the product is thrown out of solution in 
the form of crystals. If an oily layer forms at the bottom of the jug, this means a dirty batch. The oil may 
eventually crystallize, but more likely it must be separated, dissolved in an equal volume of chloroform, 
and precipitated once again by adding ether or mineral spirits. 

After the addition of the ether or mineral spirits, a large mass of crystals fills the jug. This is the 
product. The jug is stoppered, and put into the freezer overnight to let the crystals fully grow. The 
crystals are then filtered out and rinsed down with a little bit of cold acetone. Then the crystals are spread 
out to dry on china plates or glass baking dishes. The yield of chloroephedrine hydrochloride is in the 
neighborhood of 250 grams. 

A similar recipe can be found in US Patent 6,399,828. In this example they use thionyl chloride to 
make chloroephedrine, and they did it as follows: 

Into a 500 ml round bottom flask they placed 150 ml of thionyl chloride and 55 grams of ephedrine 
hydrochloride. Pseudoephedrine hydrochloride would probably work just as well in this reaction. One 
should also be forewarned of the noxious fuming properties of thionyl chloride, and if it gets on your skin 
it will eat holes through it unless promply rinsed off. 

They next rigged the flask for reflux, and boiled the solution for about an hour. Once the reaction 
mixture had cooled down, they then evaporated away the remaining thoinyl chloride under a vacuum to 
get a crystalline mass of crude chloroephedrine in the bottom of their flask. 

They next added a few hundred ml of ether to the flask, and stirred up the crystals to allow the ether to 
wash off unwanted residues from their surfaces. They then filtered out these washed crystals, and once 
they had collected and dried them, they recrystallized them. In this instance, they used methanol to 
dissolve the chloroephedrine, and then precipitated the pure chloroephedrine by slowly adding ether with 
stirring until no more crystals came out of solution. They are then spead them out to dry as in the 
previous example. 

The discerning reader will note that in the Patent example, they used no chloroform as the solvent for 
their reaction. One must understand that patents are also sales pitches, and they were less than artful in 
their demonstrations of "Prior Art", to try to show the superiority of their new method. By using no 
chloroform solvent in this recipe for chloroephedrine, they got 50-60% yield of chloroephedrine. If one 
had used a hundred ml or so of chloroform along with the 55 grams of ephedrine and 150 ml of thionyl 
chloride, the expected yield would be around 90%. Making the "Prior Art" look bad is just one of the 
things you have to be aware of when reading a Patent. 
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To make meth from chloroephedrine, the chlorine atom is replaced with hydrogen. This reduction is 
accomplished by any of several methods. Lithium aluminum hydride does the best job of completely 
converting the chloroephedrine into meth, but it is very expensive, and a watched chemical. Zinc dust, on 
the other hand, is cheap and easily available, but it leaves a large proportion of the chloroephedrine 
trashed. The most practical and effective way to tum out large volumes of meth is by catalytic 
hydrogenation. It is possible to use Raney nickel as the catalyst for this hydrogenation, but it has to be 
used in quite large amounts to do a good job, Ammonia, amine or some other base also has to be added to 
the bomb in an amount equal to the chlorine given off by the chloroephedrine, i.e., one mole of 
chloroephedrine would require one mole of ammonia, amine or other base added. Platinum can also be 
used to reduce the chloroephedrine, but it too has to be used in large amounts to get good results. 
Furthermore, it is rapidly poisoned by the hydrochloric acid generated by the removal of the chlorine 
atom from chloroephedrine unless one mole of base per mole of chloroephedrine is included in the 
hydrogenation mixture. But | have seen one example in which good yields were obtained with Pt and 
chloroephedrine without addition of any base. 

The best catalyst to use for this reduction is palladium, in the form of palladium black on charcoal, or 
palladium on barium sulfate. The palladium stands up well to the chlorine, and can be used to run many 
batches before it needs to be recycled. Palladium works fine at low pressures of hydrogen, and can be 
used with the champagne bottle hydrogenation system pictured in Chapter Eleven. 

Important: The valve on the hydrogen tank is only opened when adding more hydrogen to the bomb. 
Otherwise, it’s kept closed. Failure to do this may result in explosive accidents! 

“The Poor Man’s Hydrogenation Device” is a good deal more resilient than a champagne bottle, and it 
will only accept a feed of hydrogen when its valve is opened. It also is much easier to seal against leaks. 
So long as the inside surface is coated either with Teflon or high phosphorous electroless nickel, this 
container for hydrogenation is superior to the champagne bottle used in the following example. 

To do the reaction, a champagne bottle of at least 1.5 liter volume is filled with 50 grams sodium 
acetate (anhydrous) and 700 ml of distilled water. The pH of this solution is then made neutral (pH 7) by 
dripping in diluted acetic acid. This forms an acetic buffer which prevents the solution from becoming 
acidic when chloroephedrine hydrochloride is added to it. It also neutralizes the hydrochloric acid formed 
when the chlorine atom is removed from the chloroephedrine molecule. Then 40 grams of 5% palladium 
black on charcoal (palladium content 2 grams) is added, and finally 125 grams of chloroephedrine 
hydrochloride is added. 

Palladium on BaS@4 catalyst gives a faster reduction, but barium compounds aren’t as easily available 
as activated C. The choice is up to the reader. 

Sodium acetate is now on California’s list of less restricted chemicals, so it is wise to avoid using 
sodium acetate as such. This is not the least bit troublesome, and shows just how stupid the people are 
who put it on the restricted list. To avoid the need for sodium acetate purchases, acetic buffer is made 
trom vinegar and sodium hydroxide. To do this, 700 ml of vinegar is used instead of distilled water. It 
should be the cheapest grade of white distilled vinegar, because this is likely to be made just by diluting 
glacial acetic acid with water down to a 5% strength. Then to this 700 ml of vinegar, sodium hydroxide 
pellets are slowly added until the pH of the solution is around 7. This takes about 22-23 grams of NaOH. 

The champagne bottle is then attached to the hydrogen line pictured in Figure 32 in Chapter Eleven, 
and the air is sucked out and replaced with hydrogen as described in that chapter. Then the pressure of 
hydrogen is increased to 30 pounds, and magnetic stirring is begun. The solution soaks up hydrogen for 
several hours, during which time the pressure is maintained around 30 pounds by letting more hydrogen 
into the bottle. 
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When absorption of hydrogen ceases after several hours (up to one day for Pd/C), the reaction is 
complete. The hydrogen valve is turned off at the cylinder, and hydrogen inside the bottle released 
outside through a line of tubing as described in Chapter Eleven. Stirring is stopped, and the palladium on 
charcoal catalyst is allowed to settle in the bottle. When it has settled, the solution is carefully poured out 
of the bottle into a beaker, taking care to try to leave all the catalyst behind in the bottle. The solution is 
then filtered to remove suspended Pd on charcoal catalyst. The catalyst is returned to the bottle, which is 
then refilled with a fresh batch, or filled with hydrogen to protect the catalyst. If another batch isn’t going 
to be done soon, rinse the catalyst with some water. 

Before proceeding further with the processing of the filtered batch, it is wise to look more closely at 
the nature of the byproducts produced by this method of making meth. There are twin villains to be dealt 
with here: 


C 
re be 1.2-dimethy-3-phemy / " 


ClN N 
(O)-CH-CHCH (0)-¢u-tHCHy 


; Azindine 
Chtarephedrine 


These substances, or closely related ones, will always be formed when making meth by this method. 
The chloroephedrine is the result of incomplete reduction to meth, and the aziridine the result of an 
intermolecular reaction between the chlorine atom and the nitrogen atom of the chloroephedrine. It is 
likely that the aziridine byproduct is more easily formed when the bromoephedrine variation of this 
synthetic route is chosen. There are two things which aid in the formation of the aziridine. They are 
exposure to strong bases such as lye, and heat. To minimize formation of the aziridine, one first of all 
aims for as complete a reduction as possible of the chloroephedrine to meth. Next, during processing, one 
backs off on the heavy duty use of lye, using bicarb instead to neutralize the last of the acid. Finally, the 
distillation is done as quickly as feasible under vacuum to get the least heat exposure to the unreduced 
chloroephedrine. Obviously, the first point is the most important. 

To proceed, the filtered batch is reacted with lye with strong shaking until litmus paper says that the 
pH is around 7. Then bicarb is added to finally make the solution basic. One needs only go over pH 7 
here. Neutralization is complete when fizzing stops when adding bicarb. The fizzing and venting of CO2 
gas is a hassle at this point, but it is worth it to avoid the formation of the aziridine. A 2000 ml flask is a 
good vessel in which to do the neutralization procedure. One must periodically vent off the built up CO2 
gas after bicarb has been added. 

Upon standing after the shaking, a layer of meth floats on top of the water layer. Then 200 ml of 
benzene or toluene is added, and the jug is shaken again. After standing for a couple of minutes, the 
benzene-meth layer floats nicely upon the water. This is carefully poured off into a sep funnel, and the 
benzene-meth layer is poured into a 500 ml round bottom flask. The water layer is discarded. 

Next, the product is distilled as described in Chapter Five. Here also is a point at which lazy or under- 
equipped operators err and thereby leave their product polluted with chloroephedrine. You see, it is next 
to impossible to completely convert the chloroephedrine into meth. The conversion can be encouraged by 
using plenty of catalyst, sufficient pressure, and ample reaction time in the bomb, but there will still be 
some left unreacted. As the catalyst wears out from doing repeated batches, the proportion of 
chloroephedrine in the product will increase. Only by doing careful fractional distillation, can the 
chloroephedrine be removed. Chloroephedrine’s solubility characteristics are so similar to meth’s that it 
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can’t be removed by crystallization or rinsing the crystals. When doing the distillation, the meth distills at 
the usual temperature range. The next fraction which distills is chloroephedrine. Since this 
chloroephedrine can then be cycled back into the hydrogenation step, it makes both economic and ethical 
sense to remove it from the product. By skipping the fractional distillation, lazy operators cost 
themselves an added measure of meth yield from their raw material inputs. 

The chloroephedrine free base thusly obtained is too unstable to keep as such. It must immediately be 
reacted with HCI to form the hydrochloride. 

It has become kind of obvious that you wonderful readers out there have been having trouble using the 
table presented earlier in this chapter so some examples of the use of other chlorinating agents other than 
PCIS5 are called for. See Chemical Abstracts, Volume 23, page 3453. For example, with thionyl chloride 
(SOCI2), one puts into a flask 100 ml of chloroform, 100 ml of thionyl chloride and a magnetic stirring 
bar. The contents are chilled in an ice bath, then 50 grams of ephedrine or racephedrine is slowly added. 
Stirring in the ice bath is then continued for a few hours, as the reaction of SOCI2 is slower than that of 
PCIS. After the reaction time is up, about 500 ml of ether or mineral spirits is slowly added with stirring 
to precipitate the chloroephedrine hydrochloride. This is filtered out, rinsed with a little cold ether, and 
spread out to dry as in the previous example. 

In the above example, the 100 ml of SOCI2 could have been replaced with 60 ml of PC13, or 65 ml of 
PBr3. 

Along a similar line, a correspondent named Yehuda has written to tell of his experience with the use 
of trichlorethane as a chloroform substitute. He was not pleased with the results, and wrote with his 
homebrew method for making your own chloroform. It’s interesting and I7Il pass it along. In a sep funnel, 
he puts 35 ml of acetone (hardware store) and either 500 ml of Clorox bleach or 170 ml of 15% sodium 
hypochlorite solution. This |5%-strength bleach is easily available from swimming-pool suppliers. The 
sep funnel is shaken vigorously with frequent breaks to vent the gas from the sep funnel. The solution 
gets pretty warm. The shaking is continued until it stops producing gas. Then let the solution sit for a few 
minutes for the chloroform produced to settle to the bottom. Drain it off. Then shake the sep funnel again 
to get a little more chloroform. Total yield: about 15 ml of chloroform. The crude product should be 
distilled. Then preserve the distilled chloroform by adding .75 ml of ethyl alcohol to each 100 ml of 
chloroform. The boiling point of chloroform is 61° C. Yehuda also writes to remind the readers that all of 
the chlorinating agents in this section produce noxious fumes, and should be handled with extreme care. 
Good ventilation, gloves, protective clothing and eye protection are highly recommended. 


Palladium Black on Carbon Catalyst 


Since palladium black on carbon catalyst is on the narcoswine’s watch list of chemicals, it is wise for 
the operator to make his own supply. Luckily, this is not too difficult, and gives a catalyst that is fresher 
and more active than off-the-shelf catalysts. 

To make the catalyst, the chemist first obtains Norit or Darco brand activated charcoal, and washes it 
with nitric acid. This is done by measuring out about 100 grams of the charcoal, and then putting it into a 
beaker along with 10% nitric acid. They are mixed together into a watery slurry, and heated on a steam 
bath or in a boiling water bath for 2 or 3 hours. After the heating, the carbon is filtered and rinsed 
liberally with distilled water until the last traces of acid are rinsed from it. This requires about a gallon of 
water. 

The acid washed carbon is then transferred to a 4000 ml beaker. A few grams of the carbon sticks to 
the filter paper and is otherwise lost, but this is OK since the idea is to get about 93-95 grams of carbon 
into the beaker. 1200 ml of distilled water is added to the beaker, and it is heated with stirring to 80° C. 
When this temperature is reached. a solution of 8.2 grams of palladium chloride in 20 ml of concentrated 
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hydrochloric acid and 50 ml of water is added. This acid solution of palladium chloride is heated for a 
couple of hours before it is added, because PdCI2 dissolves slowly in the acid solution. It is not added 
until all the PdCI2 is dissolved. If PdCI2 dihydrate is used, the amount used is increased to 10 grams. 

When the PdClI2 solution has been added and stirred in, 8 ml of 37% formaldehyde solution is added 
and mixed in. Next, the solution is made slightly alkaline to litmus by adding 30% sodium hydroxide 
solution to the beaker dropwise with constant stirring. Once the solution has become slightly alkaline to 
litmus paper, the stirring is continued for another five minutes. 

Next, the solution is filtered to collect the palladium black on charcoal catalyst. It is rinsed ten times 
with 250 ml portions of distilled water. Then after removing as much water as possible by filtration, the 
catalyst is spread out to dry in a glass baking dish. It is not heated during the drying process since it could 
burst into flames. When it has dried it is stored in a tightly stoppered bottle and used as soon as possible. 
This process gives about 95 grams of 5% palladium black on charcoal catalyst. 

An alternative to the filtration and rinse is the settle, rinse, and decant procedure used in the Pd/BaSO4 
procedure which follows. 


Palladium on Barium Sulfate Catalyst 


As mentioned earlier, Pd/BaSO4 catalyst will reduce the chloroephedrine to meth a good deal faster 
than Pd/C. It is useful in other reduction methods in this chapter, so its preparation will be covered here. 

PdCl2 is used to make this catalyst, just like the Pd/C catalyst, so some more mention should be given 
to sources of supply for this very useful material. As | mentioned before, PdCl2 and H2PtCl6 are both 
used in the plating industry. PdCI2 is used to activate plastics so that they can be electrolessly plated. It is 
also used to electroplate palladium. The typical bath formulation is 50 gr/l PdCl2, 30 gr/l NH4CI and 
HCI to adjust the pH to 0.1 to 0.5. Similarly, a platinum plating bath is mixed up with 10 gr/I 
chloroplatinic acid and 300 ml/l HCl. Companies which supply platers carry these materials. See the 
Metal Finishing Guidebook and Directory. Your library can get it by interlibrary loan if they don’t carry 
it. Turn to the back of the book to the “product, process, and service directory” and look under palladium 
and platinum to get a list of suppliers. This is far better than dealing with a scientific supply house loaded 
with snitches, and their prices are much better. For example, 10 grams of PdCl2 was going for just under 
$60 in 1995. By naming yourself XYZ Plating instead of Joe Blow, easy access to these materials is 
assured. 

To make about 45 grams of 5% Pd/BaSO4, a solution of about 5 grams of PdCI2 dihydrate (the usual 
form) in 10 ml concentrated hydrochloric acid and 25 ml water is made. The PdCl2 will take a while 
dissolve, and heating the solution to about 80° C speeds the process. It can take about 2 hours. Once it is 
dissolved, set this solution aside. 

Then in a 2000 ml beaker, a solution of 600 ml distilled water and 63 grams barium hydroxide 
octahydrate is made and then heated with stirring to 80° C. When this temperature is reached, 60 ml of 
6N sulfuric acid (3M; 160 ml concentrated H2SO4 diluted to one liter with distilled water is 3M or 6N) 
is added all at once to the barium hydroxide solution with rapid stirring. Then some more 6N sulfuric 
acid solution is slowly added to the barium suspension until it is just acid to litmus. 

Now add to this suspension of barium sulfate the PdCI2 solution prepared earlier. Stir it in, then follow 
it with 4 ml of 37% formaldehyde. 

Atter the formaldehyde has been stirred into solution, make the barium sulfate suspension slightly 
alkaline to litmus by cautiously adding 30% NaOH solution with constant stirring. Stir for an additional 5 
minutes, then let the Pd/BaSO4 catalyst settle to the bottom of the beaker. Decant off the water (it should 
be clear) and pour fresh distilled water into the beaker. Stir up the settled catalyst to rinse it off. Then let 
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the catalyst settle again, and decant off the clear rinse water. This rinsing procedure is repeated about ten 
times to get clean catalyst. It can then be poured into the champagne bottle hydrogenation bomb. 


Reference: See Organic Syntheses, Collective Volume 3. 


Direct Reductions 


This section deals with the direct conversion of ephedrine, pseudoephedrine, or phenylpropanolamine 
to meth or dexedrine respectively. This conversion can be accomplished by one of five methods. These 
conversions are all possible because ephedrine, pseudoephedrine, and phenylpropanolamine are all 
benzyl alcohols, and benzyl alcohols are the easiest of all alcohols to reduce to the corresponding 
hydrocarbon. 

These methods all have the advantage of being quick and simple, but they also have their unique 
disadvantages, along with the general shared disadvantage that the starting material must be gathered bits 
at a time from bottles of pills. 


Method 1: Lithium Metal in Liquid Ammonia Reduction 


This is a new method, and is the best one I’ve seen come down the pike in ages. This procedure was 
pioneered by a clandestine operator in California. Unfortunately, he was busted because he bought a jug 
of ephedrine to use as his starting material. Had he been more cautious, and isolated the ephedrine from 
legal pills, he may well have gone undetected. This method is ideally suited for the rapid production of 
truly massive amounts of crank. It suffers from the need to use liquid anhydrous ammonia. This is very 
smelly stuff, especially in the quantities needed to make large amounts of meth. The smell problem 
means that this method can only be used in countryside locations, preferably in a large shed with a strong 
breeze passing through it. In this way, the production masters can position the reaction so that they are 
upwind from the fumes. 

The countryside location has the further advantage that tanks of anhydrous ammonia are not at all out 
of place in such a location. [n every agricultural area, tanks of anhydrous ammonia ply the roads all 
through the growing season. Farmers use it for nitrogen fertilizer on their crops, especially corn. The 
local co-op hauls out the tank to the farmer, who then applies it to his crops at his leisure. The 
implication of this is obvious. A well thought out large-scale meth production scheme would center upon 
renting some nondescript piece of land, planting some corn on it, and then getting a tank of “anhydrous” 
to fertilize the crop. The resulting product will pay much better than corn. A less well thought out plan 
would involve getting a tank of anhydrous ammonia from a chemical or welding supplier and taking it to 
a countryside location for further use. In either case, the ammonia ts of the same grade. 

Farmers often leave tankers of anhydrous ammonia parked out in their fields overnight. Clandestine 
cookers have noticed this, and often walk out into a field to tap a little anhydrous out of the tanker. An 
emptied propane cylinder is a favorite container for the formerly dull-lived ammonia. This container is 
convenient because it has the need valves and the ability to withstand pressure already built in. Some 
states have made it a felony just to be caught stealing anhydrous. Check the local laws, and beware! 
Some areas send police patrols wherever anhydrous tankers are parked. Anhydrous ammonia is some 
god-awfully fuming and dangerous stuff to deal with. Always stay upwind from it, and have a gas mask 
which covers the eyes as well! 

Locks of various types are sometimes placed on the valves of these tankers when they are parked 
overnight. They have the obvious function of frustrating people wandering out to them to tap off a few 
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gallons of anhydrous. A patent has just been filed for a new locking mechanism, and this patent is so 
recent that it has only been granted an application number as of the summer of 2004. The application 
number is 20030234043, and you can read the hilarious hate filled text just by going to the Patent Office 
website at www.uspto.gov and typing in the application number. The guy is such a dope he calls 
methamphetamine "methylene" in the intro to his patent. He does, however, provide a public service with 
his drawings of typical valve systems on tankers and how he would like to place his locks. A couple of 
his drawings are reproduced here for your enlightenment. 





The vaive locking cage 
Figure 36a Figure 366 


This method of making crank is based on the research of Gary Small and Arlene Minnella as published 
in the Journal of Organic Chemistry, Volume 40, pages 3151 to 3152 (1975). The article is titled 
**Lithium-Ammonia Reduction of Benzyl Alcohols to Aromatic Hydrocarbons an Improved Procedure.” 
It results in the 100% conversion of ephedrine, pseudoephedrine or PPA in a reaction time of !0 minutes 
or so. 

This method requires the usc of the free base rather than the hydrochloride salt. Both the hydrochloride 
salt and water act as quenchers to the so-called dissolved electrons formed by either lithium or sodium 
metal in ammonia. This quenching activity could probably be overcome by using more lithium or sodium 
metal in the reaction, but this is wasteful of a very valuable commodity. 

Lithium ribbon currently sells for about $33 per 25 grams, and sodium sticks sell for about $70 per 
pound. These prices won't break a cooker, but purchasing large amounts of them may result in unwanted 
attention. Sodium metal can be easily made at home from lye, using DC current in a version of the 
Down’s cell. How to do this will be covered at the end of this section. A detailed procedure for 
disassembling lithium batteries to get the lithium metal contained within them is given in Advanced 
Techniques of Clandestine Psychedelic & Amphetamine Manufacture. 

This method works equally well with ephedrine, pseudoephedrine, or phenylpropanolamine as the raw 
material. A high-quality product is obtained that doesn’t cause the dreadful hangovers that one will 
experience from crude undistilled meth made from the HI/red phosphorous method. 
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The need for free base in this reaction is no real problem. The naptha or mineral-spirits extract of the 
pills contains the free base in solution. This can just be added directly to the reaction mixture. This in 
fact saves the added work of bubbling HCI through the naptha or mineral spirits solution to precipitate 
the hydrochloride. Correspondents also indicate that the ether or THF used as co-solvent in the reaction 
mixture with ammonia can be entirely replaced with naptha or mineral spirits. Of these two, mineral 
spirits is preferred, such as, for instance, Coleman camper fuel or naphtha. One could also consider using 
ether starting fluid as the extractant for the free base ephedrine or pseudoephedrine obtained from the pill 
extraction methods given in this book. Then by drying any traces of water out of the ether extract with 
sodium sulfate or other drying agents, one would have a water free ether extract containing ephedrine or 
pseudoephedrine free base ready for conversion to meth. 

With a supply of free base in hand, it is now time to consider the lithium metal in ammonia reduction 
method. A very good review of this procedure can be found in the book Reduction: Techniques and 
Applications in Organic Syntheses, by Augustine, pages 98 to 105. At the heart of this method is the fact 
that lithium metal, or sodium metal, or even potassium metal can dissolve in liquid ammonia to form 
blue-colored solutions that have powerful reducing properties. Such solutions are often referred to as 
“dissolved electrons.” These solutions are stable unless water gets in them, or unless they are 
contaminated with iron from the ammonia tank. When the free bases of ephedrine or PPA are added to 
these “dissolved electrons,” they are quickly and easily reduced to meth or dexedrine respectively. To do 
the reaction, a 3000 ml round bottom 3-necked flask is set inside a Styrofoam tub. The purpose of the tub 
is to provide insulation, because once liquid ammonia gets out of the cylinder it starts to rapidly boil 
away until the liquid is lowered to its boiling point of -33° C. This boiling can be kept under control by 
adding dry ice to the tub. If a cylinder of ammonia is being used, it is a good idea to cool it down before 
use by putting it in a freezer. With a tank from the co-op, this is not practical. To get the liquid ammonia 
out of the tank or cylinder, either clear plastic tubing or rubber tubing is placed over the exit valve of the 
tank or cylinder, and run into the 3-necked flask. Use of metal, and especially copper, is to be avoided. 
Then the cylinder is tipped upside down, so that the valve is at the bottom of the cylinder. This assures 
that liquid comes out rather than gas. Next the valve is cautiously cracked open, and liquid ammonia is 
run into the flask until it is about 2 full. It will quickly boil away until the volume of the ammonia is 
down to about 1000 ml, and then more slowly because the ammonia has cooled to its boiling point. Then, 
wearing rubber gloves and eye protection to keep the fumes out of the eyes, a magnetic stirring bar is 
placed in the flask, and the tub is put on a magnetic stirrer, and stirring is begun. Now 7 grams of lithium 
metal is put into the flask. Lithium usually comes in the form of turnings inside a sealed glass ampule 
under inert atmosphere. It can be used directly as such. If lithium wire is being used, it should be cut into 
short lengths, and rinsed off with petroleum ether prior to use. Lithium battery anodes should be rinse 
with a soak in ether or naptha as well. The lithium metal quickly dissolves, forming a blue solution. Next, 
500 ml of tetrahydrofuran is added to this solution. 

The purpose of the THF is to aid in the dissolution of the ephedrine or PPA which is to be added next. 
1 can see no reason why anhydrous ether can’t be used instead of THF, if it is easier to obtain. Many 
Backwoods Cookers get by with just using Colemans Camper fuel or naptha or ether starting fluid as the 
co-solvent. Next 55 grams of ephedrine (or 50 grams of PPA) is dissolved in 500 ml of THF or ether or 
naphtha or toluene, and this solution is added to the lithium in ammonia solution over a period of 10 
minutes. 

Some care should be taken to make sure that this solution of the free base of ephedrine in solvent is 
pretty much free of water, which would quench the dissolved electrons. If one has, for example. pill 
extract dissolved in camper fuel, the simplest way to assure dryness of this solution would be to add a 
couple of grams of drying agent such as magnesium sulfate to the extracted solution, stirring it around for 
a few minutes, then decanting the extract solution off the settled drying agent. Magnesium sulfate drying 
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agent can be made by pouring a layer about ‘4 inch thick of Epsom salts into the bottom of a glass baking 
dish, and baking at 450° F in an electric oven for about an hour. Allow the dish to cool to the point where 
you can handle it with oven mitts, then pour the baked Epsom salts into a glass jar and seal the top. 
Another way to dry the water out of such a solution would be to boil it for a few minutes to drive off 
water. 

After allowing the reaction to proceed for an additional 10 minutes, the reaction is quenched by slowly 
adding water to the ammonia. This is done dropwise at first, and then more rapidly until the blue color 
disappears from the ammonia solution. The flask is then taken out of the Styrofoam tub, and the ammonia 
is allowed to evaporate overnight. Back Woods Cookers generally omit the water add, and just let the 
ammonia evaporate overnight. When the ammonia is gone, some more water is added to the remaining 
ether (or THF) solution to dissolve the salts of lithium in the bottom of the flask. After separating the 
water layer, the ether layer is dried using anhydrous sodium sulfate, and the meth or benzedrine is 
obtained as the hydrochloride salt by bubbling HCI gas through the ether solution as described back in 
Chapter Five. Distillation is unnecessary because of the lack of formation of byproducts in this reduction. 
It would just be a colossal waste of ether. When using naptha as the solvent, drying before bubbling with 
HC! isn't necessary. Simply let the extract sit for a couple of hours to shed entrained water, then pour it 
into a clean, dry glass container before bubbling with dry HCl. 

An alternative procedure has become popular among clandestine cookers. In this alternative procedure, 
liquid ammonia is first added to the reaction vessel, followed by free base dissolved in solvent. Some go 
so far as to add solvent and then ground-up pseudoephedrine or phenylpropanolamine pills. That this 
works is a testimony to the power of this alternative procedure. When simply using ground up pills, they 
generally have to stir the reaction using a wooden stick. Otherwise the surfaces of the pill particles gunk 
up, and complete reaction isn't achieved. A plastic 5 gallon pail is the standard reaction vessel used by 
these Backwoods Chef's. Simply grinding up the pills and tossing them in can no longer be used with the 
gunked up pills now available. The info is given solely for historical reference. 

Then to the liquid ammonia containing solvent and ephedrine, pseudoephedrine or 
phenylpropanolamine, they add lithium metal obtained by taking apart lithium batteries. It takes roughly 
5 minutes to dissect a lithium battery and pull out the lithium metal. See Advanced Techniques of 
Clandestine Psychedelic & Amphetamine Manufacture for the details. The extra-long-life lithium battery 
contains a bit under .4 grams of lithium metal. They just take apart the batteries one at a time, and add the 
lithium metal to the pot. When using ground up pills rather than pure pill extract, stirring with a wooden 
stick is done between adds of lithium. They continue adding the lithium until the solution takes on a blue 
color, rather than the blue color from the dissolving lithium being rapidly sucked up by the solution. 
Once the blue color persists for a bit, the addition is complete. Then the anhydrous ammonia is allowed 
to evaporate away overnight and processing is done as usual. A smoky campfire can help to cover the 
smell of the evaporating anhydrous ammonia. 

This variation probably works better because one isn’t relying upon the stability of a pot full of 
dissolved electrons. As they form, they can just go on to react with ephedrine. In this way, the reaction 
becomes more tolerant to the presence of potential quenching agents. People like this variation. 


Example Recipe: 


Into a sturdy plastic container, place a couple liters of anhydrous ammonia. Then add a few hundred ml 
of ether starting fluid. Next add a dried naptha pill extract containing roughly 50 grams of ephedrine or 
pseudoephedrine free base. }t should be no more than a few hundred ml in volume. Finally disassemble 
lithium batteries and begin adding the lithium battery anodes one at a time while staying upwind. 
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Continue adding them one at a time until the solution takes on the color of royal blue. This should take 
roughly 7 grams of lithium, or about 17 of those extra long life batteries. but pill crap can cause 
additional consumption of lithium. Bad anhydrous ammonia which contains additives can prevent royal 
blue from forming at all. Homemade “anhydrous” which contains water will fail! You will note that the 
lithium fizzes and forms lithium hydroxide rather than making royal blue. 

Once the royal blue color has formed and has persisted for a period of time, the reaction can be 
quenched. Add water drops at a time to the reaction mixture. A total of 10 or 20 ml should be plenty. 
This destroys lithium amide which can be explosive. 

Allow the anhydrous ammonia to evaporate away. Then add a few hundred ml of water to the residue 
and mix it in. Transfer the solution to a sep funnel, and extract out the meth by adding a few hundred ml 
of toluene. Separate off the toluene extract and wash it with water, then transfer it to a clean beaker. If it 
reaks of ammonia, let it sit and evaporate that away. Once any entrained water has been shed, pour the 
extract into a clean dry beaker while leaving the water droplets behind. Now bubble dry HCI gas through 
the solution to get roughly 50 grams of meth hydrochloride. 

One may justifiably ask now, “How is this such a great mass production method when one is only 
getting 50 grams of product out of each batch?” The answer is that the work can easily be organized so 
that one batch after another is quickly turned out by this method. Each individual batch only requires a 
few minutes of attention. After one flask is filled with ammonia, another may be set up and filled, 
resulting in a virtual assembly line procedure. 

Before moving on, there is a possible complication which must be addressed. This is the possibility 
that a tank of ammonia may only be putting out ammonia gas, rather than spewing liquid. This is no great 
hassle. In that case, the 3000 ml 3-necked flask is well packed in dry ice, and rubbing alcohol poured on 
the dry ice to create a very cold bath. When the ammonia gas hits the very cold flask, it will be condensed 
to a liquid. This may actually be a better procedure because it will assure that the ammonia does not have 
dissolved iron in it from the tank. Iron interferes with lithium in ammonia reductions. 

Clandestine cookers should also be aware of another new Patent which is also so recently filed that it 
doesn’t have a Patent number, only an application number. In this case the application number is 
20040049079. The evildoers behind this Patent are more malicious than the patent application mentioned 
previously, and they are also better educated. The text of their Patent, however, is equally hateful, so do 
read it for fun. They propose to purposely incorporate a little bit of various substances into the anhydrous 
ammonia used to fertilize crops, so that the dissolved electrons we want to do the reaction to make meth 
are not stable in solution. The best substance of all they tested was an iron compound called ferrocene, 
and since iron can be considered a trace plant nutrient, they are really hot to get their Patent to market 
and make a killing. If in the future, anhydrous from tankers just refuses to produce that “royal blue” color 
of dissolved electrons, one might consider the possibility that it has been laced with ferrocene. Luckily, 
ferrocene is a solid that will not distill with anhydrous ammonia. The purification procedure given in the 
previous paragraph will remove it, and life will be good again. 

Similarly, in some areas, a pink dye is being added to the anhydrous. This pink dye gets on the cooker, 
and takes days to wash off. It also gets into the product and colors it. This dye can also be removed from 
the anhydrous ammonia by using the distillation purification procedure. 

Sodium metal can be used with just as good of results as lithium. The higher atomic weight of sodium 
requires that 23 grams of sodium metal be used instead of the 7 grams of lithium used in the preceding 
example. Potassium metal probably works too, but is not so common as sodium metal. 

Before leaving this topic, a couple of issues should be addressed. Issue number one is the very bad 
effect that the presence of water in the reaction mixture has upon the success of the reaction. Lower 
levels of water will quench the dissolved electrons, preventing that beautiful blue color from forming in 
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the reaction mixture. This low level of water contamination can probably be overcome by using more 
lithium metal. 

At higher levels of water contamination, the lithium metal just seems to fizz away in the liquid 
ammonia, forming hydrogen gas and lithium hydroxide from the water contaminant. At this level of 
water contamination the batch is guaranteed to be a failure. 

Where is this water coming from? Assuming that the pill extract has been dried of water, either by use 
of a drying agent or distilling the water off the extract as the water-solvent azeotrope, then the water can 
only be coming from the “anhydrous ammonia’’ used. It must not be so anhydrous, so get another source 
of anhydrous. Low levels of water contamination can also come from absorption of water from the air. 
Liquid ammonia will pull water out of the air. This method shouldn’t be done on very humid days. 

Issue number two is the smell produced by this reaction. If this is going to be tried in any place other 
than a remote country location, the ammonia fumes will alert anyone nearby to the goings on. They’ll 
also knock you over without really good ventilation. The fumes can be held down during the course of 
the reaction by cooling in a dry ice bath, but after the reaction, the liquid ammonia must be allowed to 
evaporate away. There comes a cloud of ammonia fumes! On a small scale, these can be sucked up with 
an aspirator, and flushed down the drain. Simply run some clear plastic tubing from the aspirator to the 
top of the reaction vessel, and turn on water flow to the aspirator. This will control the smell from small- 
scale batches. 

Another way to address the strong smell and actual physical assaultiveness of liquid ammonia is to 
replace it as the material in which the dissolved electrons are generated. The most clandestine-suitable 
substitute for liquid ammonia is ethylenediamine. This substance was mentioned earlier in the 
Knoevenagel reaction section. It can be obtained from laboratory chemical suppliers for around $20 per 
liter. It is also used in the electroplating industry as a complexor in nickel stripping solutions. Component 
A of these strips is m-nitrobenzene-sulfonic acid, component B is ethylenediamine. This industrial grade 
of ethylenediamine will cost about $20 per gallon. See the Metal Finishing Guidebook and Directory 
under “stripping solutions,” for suppliers. 

The industrial grade of ethylenediamine should first be fractionally distilled (boiling point 116° C) to 
see if there is a significant amount of water in the material. We do this by looking for the toluene-water 
azeotrone, which boils at 85° C. Mix two parts ethylenediamine with one part toluene, and fractionally 
distill at atmospheric pressure through a good fractionating column, such as a claisen adapter packed 
with broken glass. If an insignificant amount distills at the azeotrope temperature, there isn’t much water. 
If a fair amount does distill, the solution can be dried by distilling off the azeotrope. The toluene left in 
the mixture can just be left there as co-solvent for the reduction. If only a small amount of water was 
found in the industrial grade ethylenediamine, then in the next run drying can be done by letting the 
ethylenediamine sit in contact with KOH pellets for about half a day, then distilling the dried 
ethylenediamine. The amine has to be dry, because water really fucks with this reaction! Once distilled, 
the ethylenediamine should be stored in a tightly stoppered bottle to prevent absorption of water from the 
air. To do a reduction using ethylenediamine in place of ammonia, | would follow the method given in 
the Journal of Organic Chemistry, Volume 22, pages 891-4. To get the solid lithium metal, such as 
would be found by taking apart a lithium battery, to dissolve into the ethylenediamine and form the blue- 
colored dissolved electron solution, the solution must be free of traces of water and carbonate formed by 
absorption of CO2 from the air Into a 2000 ml flask, | would put about one quart of ethylenediamine. | 
would then flush out all the air using argon or nitrogen gas from a cylinder. Argon is commonly used for 
TIG welding. I would then stopper that flask to keep air from getting back in. I would add about 3'4 
grams of lithium metal to the flask (roughly 10 battery anodes). Once the lithium metal has dissolved to 
produce the blue solution we need, the batch can be run. 
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! would then add, with stirring, pseudoephedrine or ephedrine to the mixture until enough has been 
added to make the blue color disappear. That should be around 25 grams of pseudoephedrine or 
ephedrine. Care should be taken to maintain the atmosphere of argon or nitrogen during the adding of the 
ephedrine because air reacts with the dissolved electrons. 

In what form would one add the ephedrine? The best way to my knowledge of the matter would be to 
add the ephedrine or pseudoephedrine as a free base in solution with naptha. Naptha doesn’t dissolve into 
anhydrous ethylenediamine. Ether will not, nor will naphtha/camper fuel. If one doesn’t get mixing of the 
two solutions, one may not get the reaction we want. One could also add the ephedrine in the form of the 
hydrochloride crystals without any solvent added to the mixture. Pseudoephedrine free base is a solid and 
it could be added directly 

Once the blue color has been consumed, one would be left with the problem of how to recover the 
meth from the mixture. The best way to my thinking would be to pour the mixture into about 5 quarts of 
water. Then after some stirring, add some toluene to the mixture and extract out the meth. If the 
ephedrine was added in toluene solvent, one wouldn’t have to add so much. Ethylenediamine doesn't 
dissolve in toluene when water has been added. I would then wash the toluene extract with some fresh 
water, and finally bubble the toluene extract with dry HC] to get the meth hydrochloride product. Others 
have suggested the possibility of distilling off the ethylenediamine, preferably under a vacuum, and then 
taking up the residue with toluene, washing the extract with water, and then bubbling dry HC! through it. 
This method should work, and not stink to high heaven. 

If the clandestine cooker wants to substitute sodium metal for lithium, he may find it difficult or risky 
to buy sodium metal through standard channels, so a procedure to manufacture sodium metal from 
household items is of definite value. A process called the Downs cell has been in use since the early days 
of this century to make sodium on an industrial scale. In its early versions, sodium hydroxide (lye) was 
the raw material used, but in later versions this was replaced with salt. By using salt instead of lye, 
another valuable material — chlorine gas — was also obtained. In this procedure the earlier version will 
be used because we don’t want the poisonous chlorine, and because lye has a much lower melting point. 

Some basic precautions must be followed with this cell. The last thing someone wants on their skin or 
in their eyes is molten lye or sodium metal, so gloves, protective clothing, and a face shield must be 
worn, Also, molten lye gives off fumes, especially when a current is being passed through it, so good 
ventilation is mandatory. 

To make sodium metal, a steel or copper pan about ! pint in capacity is placed ona stove burner. A gas 
stove shouldn’t be used here because of its open flame. Also, we want to take advantage of the insulation 
on the electric heating element. An aluminum pan can’t be used, nor is Teflon-coating acceptable. 

Now, into this pan put lye until it’s % full. Begin heating this lye at medium to medium-high heat, and 
melt it. More lye can then be added to get the volume of lye back to about % full. 

When the lye has melted, the standard DC electrochemical cell wiring is done. A graphite anode is 
inserted into the molten lye. It should be about I inch away from the side of the pan, and it must not 
touch bottom, or a short will occur. Clamp it in place with a ringstand and insulated clamp. Make an 
electric contact with the graphite anode by wrapping some bare copper wire around the top of the 
graphite anode, and twisting it down tight. Run a wire from the positive pole of the DC source, through 
an amp meter, and to the graphite anode. Then run wiring from the negative pole of the DC source to the 
pan near where the graphite anode ts located. 

Now turn on the DC power source. The best source would be a 0-110 volt transformer. Also workable 
would be a DC arc welder with variable voltage control. One could also hook a couple of car batteries in 
series to raise the applied voltage to 24 V. I have heard from reliable sources that 12 volts isn’t enough to 
push current through the molten lye. 
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Now turn up the applied voltage from the DC source until a current of one or two amps flows. This is 
enough current to give a good rate of sodium production. How much current can be passed is largely 
limited by how big the graphite anode is. As in so many other things, bigger is preferable to smaller. The 
molten lye obeys Ohm’s law, so increasing voltage gives higher current flow. 

As the current flows, little globules of shiny metallic sodium should start floating up to the top of the 
molten lye. They will mostly show up along the edge of the pan near the handle. Sodium is very light, so 
it floats. As they appear, scoop them up with a stainless-steel spoon. Separate them from the molten lye 
also scooped up by rolling them around in the spoon, and once separated, pour them into a jar of mineral 
spirits. Sodium metal reacts rapidly with air to make sodium peroxide, so this should be done as fast as 
they appear. The mineral spirits will protect the product. It’s important to keep the lye out of the product, 
as this would mess up its intended use in the reaction. It’s probably quite possible to separate the two 
later by melting the sodium (it melts below the boiling point of water) and pouring it off the entrained 
lye. but this hazardous procedure is best avoided in the first place. 

Current flow is continued until one has as much sodium metal as needed. The serious experimenter 
will want to try using iron or steel as the anode if graphite can’t easily be found. The serious 
experimenter will also note that the amount of current that he can pass through the molten lye is related 
to the size of the anode used. After a certain current density, the electricity gets wasted by fizzing at the 
anode, which produces water and hydrogen. 

Before leaving this topic, another warning should be included. When scooping up the sodium metal 
with the spoon, don’t make contact with both the anode and the pan at the same time! You will short the 
cell, and make sparks that will startle you to no end! This could lead to spills and messes and burns! Be 
careful! 


Method 2: Counter Top Hydrogenations 


These methods are very convenient methods for doing hydrogenations through chloroephedrine with 
out the need for a pressure reaction vessel or specially prepared palladium catalysts. They are a great to 
using difficultly obtained starting materials such as iodine and red phosphorous. They may also be much 
more resistant to the pill “gaks” which are formulated to specifically to interfere with that production 
method. These methods are taken from the Journal of Organic Chemistry, Volume 16, pages 1731 to 
1735. They all start with production of chloroephedrine from the ephedrine or pseudoephedrine one 
starts with. Then by the action of a little bit of palladium chloride and some active atomic hydrogen, meth 
is made in good to great yields. Four methods for producing chloroephedrine are presented here. Two 
come from his article, and another two come from other sources. Let’s start with his methods for making 
chloroephedrine. 

With PCIS his procedure is to put 60 ml of chloroform and 60 grams of PCIS into an Erlenmeyer flask. 
After putting a stopper into the flask, he chilled it in ice. Then he took 40 grams of ephedrine or 
pseudoephedrine hydrochloride and added it to the chloroform and PCI5 mixture in half gram portions 
with steady shaking or stirring over a period of about 10 or 15 minutes. Most meth cooks would want to 
do this reaction on a one tenth scale, meaning they are using 6 ml of chloroform and 6 grams PCI5 and 4 
grams of ephedrine hydrochloride. He kept stirring or shaking the mixture in the cold for a couple of 
hours afiter adding all the ephedrine hydrochloride. 

He next let the mixture settle, and poured off the liquid from the settled phosphorous sludge. After 
pouring off the liquid, one could add a bit more chloroform to the phosphorous sludge and shake it a bit 
to get more product trapped in the sludge. After it settles again, one could decant off this washing of the 
sludge and add it to the main batch which has already been decanted off. When the chloroform has 
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evaporated away from the decanted liquid product, it will leave crystals of chloroephedrine 
hydrochloride. Scrape them up and save them. 

In method two, he used thionyl chloride instead. In this one he mixed 20 ml of thionyl chloride and 20 
ml of chloroform. He then added 10 grams of ephedrine hydrochloride or pseudoephedrine 
hydrochloride. This reaction is slower and after half an hour at room temp, one might wish to heat it a bit. 
To get his product, he added ether to the reaction mixture to toss out the crystals of chloroephedrine 
hydrochloride. Starting fluid would work fine for this purpose, and after adding about 10 volumes of 
ether and cooling in a freezer for a few hours, the crystals could be filtered out. 

Method three comes from the Patent literature. In Chemical Abstracts Volume 54, column 7654 and 
German Patent 968,545 we learn that heating a mixture of ephedrine or pseudoephedrine hydrochloride 
in acetic acid loaded with dry HCI gas we get chloroephedrine. The acetic acid has to be glacial acetic 
acid. This is the pure stuff, not vinegar. It is pretty easily available on line with a Google search from 
small outlets and it has many uses. Simply heating a watery mixture of hydrochloric acid and ephedrine 
will just give interconversion between its isomers, not chloroephedrine. 

To do this on a small scale, just take 10 ml of glacial acetic acid and put it in a test tube. Then one 
would rig up a dry HCI generator such as seen in figure 20 of Secrets of Methamphetamine Manufacture 
and bubble dry HCI gas into the acetic acid for 10 or 15 minutes. This will saturate it quite well. Folks 
have been using this dry HC! generator for 20 plus years, so this should be nothing new. Next add a gram 
of ephedrine or pseudoephedrine hydrochloride to the HCI saturated acetic acid. Then heat it with boiling 
water for half an hour to an hour while keeping the top of the test tube stopped with a cork to keep out 
steam. This is a solution of chloroephedrine in acetic acid, plus a bunch of left over HCI. How to use this 
depends upon the method chosen in the next section. 

The last conversion method to chloroephedrine is by use of Lucas Reagent. This one is entirely 
hardware store supplied. The materials used are hardware store muriatic acid (hydrochloric acid 30%) 
and pennies. I would feel more confident using the previous example with the glacial acetic acid and dry 
HCl, but this one is all of f the shelf. 

To use it, one first needs zinc chloride (ZnC12). This could be found online with a search, as could 
stronger 35% hydrochloric acid, but this is the hardware store alternative section. To make zinc chloride, 
simply get a bunch of pennies. They should all be dated to the late 1980’s or beyond. That is because in 
the 80’s, they changed the composition of pennies. They used to be pure copper, but then copper got too 
expensive to put into pennies. They were worth more than one cent melted down. That was when they 
switched to a core of zinc in pennies overlaid with a thin coat of copper to keep them looking the same. 
Just take a file and cut through the copper surface on these pennies to expose the zinc underneath. One 
doesn't have to remove all the copper coating. Just exposing some of the zinc underneath will be fine. 

The first thing to do is to judge how much zinc chloride one would need. Zinc chloride is a little under 
half zinc metal, so by taking the desired amount of zinc chloride and dividing it by 1.2 or so, you will be 
in the ball park as to the weight of pennies to use. Take these pennies with the surface copper broken, and 
immerse them in enough hydrochloric acid to completely cover them. They will fizz wildly as the zinc 
metal dissolves to make zinc chloride. The copper coating will be untouched. The insides of the pennies 
should completely dissolve. If they don’t, try a bit of heat, or adding more hydrochloric acid. 

When all of the pennies have dissolved, filter off the zinc chloride solution from the copper coats. Now 
it is time to get zinc chloride from the zinc chloride solution. This is done by pouring the filtered solution 
into a glass baking dish. It should be a clear colored solution. Then simmer it down. Add some water 
halfway through the simmer down to help the hydrochloric acid get air borne rather than stuck in your 
product. As the simmer down gets close to the bottom, switch to oven heating. Gently bake it down to 
dryness at 250 F. A layer of clear colored crystals should result. Scrape and scoop them out and put them 
into a sealed container pronto, as they pull water from the air. The product should be white colored and 
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dry. It will pull water from the air, so keeping it sealed is a must. 

Now to use Lucas reagent to convert ephedrine or pseudoephedrine to chloroephedrine, check out the 

general procedure found in Organic Syntheses, Collective Volume 2, page 142 n-butyl chloride. For a 
one gram batch, put one ml of concentrated hydrochloric acid into a test tube or other convenient glass 
container. Chill it down with ice, then slowly with agitation and swirling, add roughly one gram of zinc 
chloride. The zinc chloride must be dry, and crushed into small particles. In about ten minutes the zinc 
chloride will have mostly all dissolved into the hydrochloric acid. 
Now the gram of ephedrine or pseudoephedrine can be added. Swirl to mix it in and let it react for about 
15 minutes in the cold. Then heat the reaction mixture in a boiling water bath for about 20 minutes to 
complete the reaction. One now has a solution of chloroephedrine in hydrochloric acid. It should be once 
again chilled and used soon after it is made. One can run two grams of ephedrine just by doubling all the 
reactants, or ten just by multiplying by ten. 

A series of related methods are known for converting ephedrine, pseudoephedrine or 
phenylpropanolamine (PPA) to meth or dexedrine respectively using catalytic hydrogenation. These are 
all good methods, but they haven’t been able to approach the method using hydroiodic acid and red 
phosphorus in popularity among clandestine cookers. 

The explanation of why the HI and red P method has remained preeminent is probably twofold. All of 
the hydrogenation methods use palladium as the catalyst. Even though this substance isn’t on reporting 
lists to the feds, its only common source is from those dens of snitches at mainstream suppliers. 
Palladium black is easily made from palladium chloride. See the earlier portions of this chapter, or go to 
the Organic Syntheses collective volumes for the procedures. Even so, it would appear that getting 
palladium chloride from those snitches isn’t much smarter. Note that it was disclosed in the Seventh 
Edition of this meth book that PdCl is also sold by companies supplying precious metal salts to 
electroplaters of these metals. All of this speculation is now just academic anyway, because in my 
Second Edition of Advanced Techniques of Clandestine Psychedelic and Amphetamine Manufacture, a 
most simple and effective procedure is given for making your own PdCl, from an ingot or coin of 
palladium, some hydrochloric acid, a couple of rubbers, and a source of DC current. I’ve tried this 
procedure, and the results are quite satisfying. Take it from your Uncle, no home should be without an 
ingot of palladium. Head on down to your local precious metals and coins dealer. Spend the $350 or 
more for one ounce of palladium. It‘ll be the best buy of your life. 

The second reason why the HI and red P method has remained most popular is no doubt the lack of 
cheap, reliable and easily available hydrogenation equipment. See “The Poor Man’s Hydrogenation 
Device,” Chapter Thirteen in this book. An aluminum fire extinguisher is easily converted into a really 
good hydrogenation device that allows for magnetic stirring of the contents. Of course, the aluminum 
won't stand up to the sulfuric, acetic, hydrochloric, or perchloric acids used in these hydrogenation 
procedures, so the inside of the extinguisher should be coated with Teflon or Teflon loaded paint such as 
Xylan 1006. See Vestbusters for details on ordering and applying these useful materials. Some aluminum 
fire extinguisher or spray bottles are coated with electroless nickel. | know because | produce many of 
them at my day job! This nickel coating will resist attack from most of the hydrogenation mixtures 
mentioned in the last paragraph. Check it out! 

But I digress. In the Journal of Organic Chemistry Volume 16, pages 1731 to 1735, a series of quite 
clandestinely useful procedures are given for converting chloroephedrine to meth. These methods and 
some simple extensions of them that I have developed will be the basis for this section of the chapter. 
The reduction is illustrated below: 
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The simplest general method of reducing an alkyl halide like chloroephedrine to an alkane like meth is 
by use of zinc metal in boiling hydrochloric acid. This reaction was tried in the article cited above and 
the results were just miserable. Almost all of the chloroephedrine was converted to propenylbenzene, and 
only 10% was converted to meth. The authors next tried adding a little palladium chloride into the 
mixture with the zinc and boiling hydrochloric acid. That helped, but still most of the chloroephedrine 
was wasted. It seems that there is just something about zinc metal in the mixture which is just disastrous 
for chloroephedrine. 

The next thing he tried was to replace the zinc metal with aluminum. That was when his results became 
respectable with roughly 50% yield of meth from the chloroephedrine. For a batch starting with 20 grams 
of ephedrine or pseudoephedrine converted to the chloroephedrine derivative, he began with 9 grams of 
aluminum powder. This material can be obtained from suppliers for silk screeners of T-shirts, but one 
may come under scrutiny because aluminum powder is often added to explosives to increase their punch. 
The material sold as Aluma-Seal for radiator leaks doesn’t contain aluminum powder as best | can tell 
because it doesn’t fizz upon contact with hydrochloric acid. The simplest and most low key way to get 
aluminum powder or grit is to simply take a piece of aluminum metal and reduce it to grit and powder 
with a grindstone. One could lay out a newspaper to catch the grit as it is produced off the wheel, and 
then pour it into a container for storage under a layer of alcohol. This is important because it will slow 
the oxidation of the aluminum surface. A can of silk screen aluminum powder comes wetted with 
alcohol. Any hardware store alcohol or drug store rubbing alcohol will do. 

When one is ready to do the reaction, the alcohol is filtered off the aluminum powder. It is then 
soaked in .1% lye solution (sodium hydroxide...NaOH) at room temperature for a few minutes, This 
helps to break the oxide layer on the metal grit surfaces. .1% would be one tenth gram of NaOH in 100 
ml of water. Filter this mixture, and rinse the aluminum powder with several portions of fresh water to 
remove any traces of lye left on the aluminum. Then while the aluminum is still wet, put it into a beaker 
along with 200 ml of water and .2 grams palladium chloride. Stir the mixture every once in a while, and 
let it sit overnight. An amalgam will form between the palladium chloride in solution and the aluminum 
surfaces. 

To do this reduction reaction using the aluminum powder, the chloroephedrine should first be added to 
the mixture of 200 ml water, 9 grams aluminum powder and .2 grams palladium chloride. If one has 
made chloroephedrine crystals by method one or two, just add them. If one has chloroephedrine in acetic 
acid solution by method three, add this solution. If one had Lucas reagent mixture, then add that. 

Now quickly add 200 ml of hydrochloric acid and stir it in. This will start to dissolve the aluminum and 
produce a lot of hydrogen gas in the process. It will be kind of slow at first, but then the fizzing will 
really kick in. That is when the mixture should be cooled down with ice to moderate the reaction. The 
fumes are nasty as the hydrochloric acid reacts with the aluminum. This should be done in a garage or 
other outdoor structure. As the aluminum metal dissolves, it will pump hydrogen to the palladium and 
bring about the reduction of chloroephedrine to meth. Once the reaction has slowed down, add some 
more hydrochloric acid and let the mixture warm up again until all the aluminum powder has dissolved. 
This produces a mixture containing roughly a 50% yield of meth from the chloroephedrine. 

To obtain the product, the authors of the article chose the steaming route. Check the previous chapter 
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for the section detailing steaming ephedrine, ephedra, and pseudoephedrine pills for a simple rig. They 
left the mixture acid, and blew several hundred ml of steam through the mixture to remove the 
propenylbenzene by product. They next made the reaction mixture strongly basic with lye after it had 
cooled from the first steaming. This tosses out of solution a large amount of aluminum hydroxide, but 
with enough lye in solution, the aluminum hydroxide redissolves. It will set up into a gel if left for a 
while. In the paper, they then steamed this mixture and collected their steam distillate as in the pill 
steaming example. It would take several hundred mls of steam to get the entire product out of the reaction 
mixture, but it would be very clean. It could then be extracted out of the steam distillate with some 
toluene or other available solvent like xylene, and then gassed with dry HCI. Another alternative would 
be to simply make the mixture strongly basic with lye until the aluminum hydroxide dissolved. Then 
extract the mixture with toluene and get the product in the same manner by bubbling dry HC! through it. 

The author of the article didn’t get really impressive results until he removed the dissolving metal 
hydrogen source from the mixture. Aluminum isn’t as destructive towards chloroephedrine as zinc ts, but 
it still bent upon turing half of it to propenylbenzene. He did the well known hydrogenation of 
chlorocphedrine using palladium catalyst and hydrogen gas under pressure, and got 90% yields. He next 
embarked upon other hydrogen sources for his palladium chloride. He turned to the hydrides. Note that 
he published the paper in 1951, so in the late 40’s when he was doing the experimenting the selection of 
hydrides and their availability were limited. He was able to get some calcium hydride, and used it as 
follows. 

He dissolved ||! grams of chloroephedrine in 100 ml of methanol. One could also use as 
chloroephedrine source the Lucas reaction mixture. Another altemative source of chloroephedrine is the 
acetic acid solution containing dry HCI gas mixed with some ephedrine or pseudoephedrine and then 
heated tor a period of time. With the latter two mixtures one should add alcohol so as to copy the original 
procedure once the chloroephedrine has been made. To this solution he added one quarter gram of 
palladium chloride dissolved in 7.5 ml of hot concentrated hydrochloric acid. 

In another beaker he mixed |1 grams of calcium hydride (CaH2) with 100 ml of methanol. The 
chloroephedrine solution was slowly added to the calcium hydride solution with stirring so that the 
temperature of the reaction mixture didn’t rise out of the 30 to 40 C range. Some cooling of the reaction 
mixture was provided by means of ice. The reaction mixture will immediately tur black upon addition of 
the palladium chloride as it converts to palladium black hydrogenation catalyst. A lot of hydrogen fizzing 
will also come out of the reaction mixture as the hydride breaks down and pumps hydrogen to the 
palladium. When all the chloroephedrine has been added, the pH of the reaction mixture was adjusted to 
3 by means of adding some hydrochloric acid. The reaction was then stirred for another half an hour. 

After stirring for half an hour one could just let the reaction mixture sit for half an hour. The palladium 
black catalyst will settle out and the reaction mixture decanted off it. Alternatively, one could just filter 
out the palladium catalyst. In either case a clear solution containing a 90% yield of meth in alcohol 
solution will be the result. 

There are a couple of ways to obtain the product from this alcohol solution. The way the author of the 
article did it was to make sure the alcohol solution was nicely acidic with addition of hydrochloric acid. 
Then by blowing steam through this mixture as in the pill extraction procedure in the previous chapter, 
he stripped off the alcohol solvent. Once free of alcohol, the mixture being steamed was cooled and 
enough lye added to make it strongly alkaline. Recommencing the steaming process then made meth 
come over with the steam and be collected in...for example... a 40 oz beer bottle. Extracting the meth 
free base from the collected steam distillate with toluene and then bubbling dry HCI gas through the 
toluene solution will give one the 90% yield of meth hydrochloride. 

Another approach is to take the clear filtered reaction mixture and simply pour it into a glass baking 


Secrets of Methamphetamine Manufacture 
Eighth Edition 


152 


dish. The take it outside to the garage and apply mild heat to it so as to speed up the evaporation of the 
methanol. Methanol is a toxic alcohol, so the vapors should not be breathed more than a few sniffs. One 
could avoid this danger by replacing the methanol with 190 proof vodka. One could also use denatured 
alcohol, but that material tends to much smellier than vodka. Alcohols are also flammable, so care must 
be taken that no sources of ignition are present. Good ventilation must be provided when working with 
them. 

Once the methanol or vodka have been removed from the reaction mixture by gentle evaporation, a 
residue will be left that is a mixture of calcium chloride and meth hydrochloride. Add a couple hundred 
ml of water to this residue and put it into a beaker. Bring it to a boil for a while to drive off any 
remaining alcohol. Then cool it down and add enough lye to make the mixture strongly alkaline. This 
should be done in a sep funnel with lots of shaking between the adds of lye until the pH is 13 plus. A lot 
of calcium hydroxide sludge will be tossed out of the water solution as the mixture become alkaline. The 
meth can be extracted out with toluene; filtered if need be, and then bubbled with dry HCI gas to get 
crystals of meth hydrochloride. If the yield is unexpectedly low, it may be due to meth being trapped in 
the calcium hydroxide sludge. This could be recovered by use of steam, or by making the sludge acidic 
again with hydrochloric acid. This will redissolve the sludge, and then by again adding lye to pH 13 plus 
another load of meth could be pulled from the water solution with toluene. 

That was a surprisingly simple and high yielding recipe! It did use calcium hydride, but sodium 
borohydride could be used in its place using virtually identical reaction conditions. It wouldn’t form that 
troublesome sludge upon making the reaction mixture alkaline to extract out the meth, and it is a pretty 
commonly used lab chemical. The hydride example shows that active hydrogen being pumped to 
palladium chloride and the palladium black catalyst it produces will convert chloroephedrine to meth in 
very high yield at normal pressure and temperature. There is another way to produce this active 
hydrogen. It is very easy and it uses only the simplest of materials and equipment. That is by electric 
generation of the hydrogen directly in the reaction mixture in contact with the palladium chloride and 
chloroephedrine. The negative pole of an electric cell will fizz wildly with active hydrogen in a solution 
containing water. It will do this at very low DC voltages easily obtained from a battery charger so long as 
the cell divider, which separates the solution in contact with the anode (the plus or red pole) from the 
catholyte, which is the solution in contact with the black pole, will pass electric current without much 
resistance. This electric reduction is the most low profile method possible for converting ephedrine or 
pseudoephedrine to meth. It uses no iodine or red phosphorous or anhydrous ammonia in the process, and 
the source of hydrogen for the palladium chloride is electrically generated directly in the reduction 
mixture. 

To do this method, one needs chloroephedrine as in the previous examples. There is a difference, 
however, in that it has to be fairly free of excess hydrochloric acid. That is because in an electric cell, 
chlorides such as hydrochloric acid which come into contact with the anode or red pole will be converted 
to chlorine at that pole. One might as well be adding bleach to the reaction mixture as this chlorine will 
destroy the product just as surely. A less permeable cell divider such as porous deglazed pottery would 
function both to keep hydrochloric acid away from the anode, and any chlorine generated there away 
from the goods, but thesc kinds of dividers have a good amount of resistance and would require more 
voltage to run than could be obtained from a battery charger. In this process, the desired divider is a 
Kling Tite sheep gut condom. It has very low electric resistance even when doubled up. It will also serve 
to keep the solution in contact with the anode separate from the reduction mixture for the half hour to 45 
minute reaction time. 

Chloroephedrine hydrochloride made by the methods using PCIS or thionyl chloride could be simply 
added to the catholyte solution described in the next paragraph. Glacial acetic acid chloroephedrine 
reaction mixture can be freed of excess dry HC! gas just by bubbling air through the mixture. An 


Chapter Fifteen 
Methamphetamine from Ephedrine or Pseudoephedrine 
Amphetamine from PPA 


153 


aquarium pump and some glass tubing will do the job in about under half an hour. Lucas reagent reaction 
mixture is more problematic. It has to be based and extracted. Strong base and chloroephedrine is a bad 
combination as it will produce toxic aziridine. To base Lucas reagent, dilute it with ten volumes of water, 
then add washing soda slowly to the reagent mixture. It will fizz a LOT. Once the fizzing upon additions 
of further portions of washing soda has stopped, it is time to move the mixture to a sep funnel. Shake it 
some more. If the washing soda has stopped producing fizzing, it is time to add toluene to extract out the 
product. The zinc carbonate sludge in the mixture will make this difficult, but shake nonetheless. Now 
afiter making sure that the neutralization mixture is cool, add lye with shaking, small portions at a time. 
This will convert the zinc carbonate to zincate. This is soluble in water and so dissolves the sludge so 
that extraction can be complete. One could add a bit more water if the sodium carbonate left floating 
around is troublesome. This toluene extract containing the chloroephedrine is next separated, washed 
with water, and can be added to the catholyte as described in the next paragraph. The amount of 
chloroephedrine made by chlorinating anywhere from one to three grams of ephedrine or 
pseudoephedrine will fit nicely into the batch size I am describing here. Since the hydrogen is generated 
electrically and so is virtually limitless, one does not have to be precise on the amount of chloroephedrine 
added. 

Mix up a solution of 5 ml of concentrated sulfuric acid in 150 ml of water. Pour 50 ml into one 
beaker. That is the anolyte, or solution which will be in contact with the anode. Pour the other 100 ml 
into another beaker and add roughly a tenth gram or so of palladium chloride to it and let it dissolve. This 
will take some time for all of it to go into solution even with stirring. A brown tinted with yellow solution 
will result. That is the catholyte, the mixture which will reduce the chloroephedrine to meth. Take a 250 
ml beaker and place it on a magnetic stirrer, clip a well scrubbed Kling-Tite Naturalamb rubber in one 
side of the beaker and put a piece of graphite rod about “4-inch in diameter and a few inches long, inside 
the rubber. One can get graphite rod from welding suppliers or by taking apart a dry cell battery. Its 
diameter is not really important, but it must not have sharp points which would rip the rubber. Blow 
down into the top of the rubber as you insert it so as to inflate the condom and avoid rips and holes. A 
doubled up Kling Tite will serve better to keep catholyte from the anode. On the opposite side of the 
beaker, stand up a Kennedy half dollar. These are clad with nickel, and it is the cathode. Using alligator 
clips, make contact with the half dollar, and with the graphite rod. 

Now it is time to add the catholyte or reduction mixture to the beaker. If it is chloroephedrine made by 
PCI5 or SOCI2, just add it to the 100 ml beaker mentioned above containing the PdClI2 solution. If it is 
from acetic acid solution, simply add that to the same beaker. If one has the toluene extract from Lucas 
reagent, pour the 100 ml of dilute sulfuric acid containing the palladium chloride into a sep funnel and 
then add the toluene solution, shake and the chloroephedrine will pull out of the toluene into the sulfuric 
acid solution, which is the bottom layer. Pour whichever source of chloroephedrine one has into the 250 
ml beaker. Then using a pipette or by careful filling, pour the condoms full of the anolyte solution which 
contains no palladium. The Kennedy half dollar should be over half immersed. 

A glass beaker isn’t the only reaction vessel which can be used. The only requirements are that it be 
non-conductive so that the cell doesn’t short out, and it must also be inert to the dilute acetic and sulfuric 
acid used in the process. A measuring cup with a pour lip would be a quite good substitute, and a drink 
tumbler would also be serviceable: 
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The graphite anode shown in the drawing can be replaced with other materials as well. The only 
function of the anode is to pump current into the solution. It doesn’t take part in the reaction in any other 
way. Suitable replacements for graphite rod obtained at the welding supply shop or dissected out of a dry 
cell battery would be platinum metal or aluminum. Unsuitable choices for anode materials include iron 
and steel, copper and brass. All of these metals will dissolve in dilute sulfuric acid when made anodic. 
The exact size or shape of the anode isn’t particularly important. So long as it has dimensions about that 
shown in the drawing, it will work fine. As stated earlier, its only function is to pump current into the 
solution. 

The rubber serves two purposes. It first of all keeps the ephedrine, pseudoephedrine or PPA from 
coming into contact with the anode. These substances will oxidize at the anode, resulting in cleavage 
producing benzaldehyde, methylamine or acetaldehyde. This makes one wonder whether the process 
could be run backwards with electric reduction. Methamphetamine will oxidize at the anode to form a tar 
which clings to the anode surface. See Chem. Pharm. Bull., volume 25, pp. 1619-22 (1980) for more on 
this subject. The rubber also serves to keep the oxygen which is generated at the anode surface from 
leaking into the solution by the cathode. This would interfere with the hydrogenation taking place there. 

The most convenient DC electric power source is a battery charger for automotive batteries. It will 
allow the option of using 6 volts or 12 volts. With a couple of Kling-Tite rubbers doubled up as the cell 
divider, six volts will be plenty to get very active hydrogen fizzing off the Kennedy half dollar at the 
black or negative pole. If one has chosen a more impermeable cell divider, the 12 volt setting may be 
enough to get the hydrogen rocking and rolling off the half dollar. It is the hydrogen generated there 
which is doing the reduction, so visual clues such as very active hydrogen generation at the half dollar 
are very important. 

One should apply current from the battery charger as soon as the electric cell has been rigged up, and 
the anolyte in its chamber and the catholyte containing the chloroephedrine and the PDCI2 in the part of 
the cell with the Kennedy half dollar. The fizzing of hydrogen from the half dollar will almost 
immediately change the PdCl2 in solution into Pd black catalyst. The solution in the cathode part of the 
cell will turn black almost instantly. If the fizzing is nicely vigorous, there is no real need for magnetic 
stirring of the catholyte as the fizzing will supply all the agitation required. This is the preferred method. 
Weak fizzing may well require magnetic stirring of the catholyte. Higher applied DC voltages will give 
increased fizzing from the half dollar and would eliminate any need for magnetic stirring. 

The half dollar is pumping active hydrogen into the solution, just as borohydride did in an earlier 
example. Some of the palladium black comes into contact with the half dollar and gets its hydrogen 
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directly by being charged with DC current. Some of it just floats around in solution and picks up 
hydrogen from the bubbles being produced at the half dollar. Some of the palladium black is attracted by 
electric charge and sticks to the half dollar. There it sits and fizzes active hydrogen of its own. This layer 
of electrically attracted Pd black is easily removed from the half dollar at the end of the reaction just by 
using a toothbrush and a squirt bottle of water. 

One could just as well use a reaction mixture which produces the acetic acid ester of ephedrine or 
pseudoephedrine in these methods. The hydrogenation of the acetic acid ester of pseudoephedrine has 
been detailed in US Patent 6,399,828 using palladium. One should know first that making the acetic acid 
ester of pseudoephedrine is not as easy as with ephedrine. Ephedrine will react with glacial acetic acid 
and a couple of drops of sulfuric acid to give the desired ester in reasonable yield by heating the mixture 
to boiling for 15 minutes or so. Pseudoephedrine requires a lab acetylating chem, such as acetic 
anhydride. The Patent also notes that retaining the acetic acid into the reduction mix lowers the yield of 
product. The yield of ester reduction at its best was 60 or 70%, while chloroephedrine will give 90% at 
its best. and with higher conversion numbers to the desired derivative versus the acetic acid ester. 

The reduction to meth will be complete after about half an hour to 45 minutes of hard fizzing from the 
Kennedy half dollar. Pull out the condoms and the anode rod. Brush off the layer of palladium black from 
the front face of the Kennedy half dollar, and squirt it back into the catholyte with a stream of water. Let 
the palladium black catalyst settle. Then filter your product off of the settled palladium black. This 
valuable material can be recycled. 

The reaction mixture should be poured into a sep funnel, and approximately 20% solution of NaOH 
(lye) in water should be added with shaking until the mixture is strongly (13+) alkaline to pH paper. Then 
extract with one or two portions of toluene. Fifty to one hundred ml of toluene is more than enough to 
extract one gram of product. The toluene extracts are next bubbled with dry HCI to get the crystalline 
hydrochloride product. After filtering and rinsing them off with some fresh toluene, they are spread out 
to dry. 

The reductions using palladium chloride with aluminum, boro hydrides or hydrogen all leave a 
recoverable and recyclable palladium black sludge sitting on the bottom of the reaction vessel. To 
recover and recycle this palladium, simply filter it out using coffee filters. Once one has accumulated a 
reasonable quantity of the used palladium catalyst, it can easily be reconverted into palladium chloride. 
To do this, just take the coffee filter containing the palladium black and wrap it around a graphite rod. 
The bottom of the rod should go right to the bottom of the filter, and the rest of the filter containing the 
palladium is next pushed against the graphite rod. One wants the palladium in direct contact with the 
graphite rod. Hold the filter paper in place with a few rubber bands. Now go to Chapter Five. This filter 
paper containing the used palladium now takes the place of the palladium ingot or coin. Applying a few 
volts of DC current will cause the palladium metal to dissolve into the hydrochloric acid just as with an 
ingot or coin. A brownish tinted with yellow solution will result as the palladium dissolves back into 
palladium chloride. 


(i) Definitions 


Anode: the electrode in an electrochemical cell which is attached to the positive pole of a DC 
transformer or rectifier. Oxidations occur here. 

Cathode: the electrode in an electrochemical cell which is attached to the negative pole of a DC 
transformer or rectifier. Reductions occur here. 
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Divided Cell: a method of constructing an electrochemical cell wherein the solution in contact with the 
anode is kept separate from the solution in contact with the cathode. A cell divider is used to keep the 
two solutions separate. It must pass current, and be unaffected by the solutions used. Rubbers are the 
cell dividers most often used in this book. 

Electrolyte: a material added to the solutions in an electric cell which allows the solutions to carry 
current. Pure water or other solvents just aren’t conductors. Dilute acids or bases make good 
electrolytes in water, as do salts. 

Anolyte: the solution in a divided cell which fills that portion of a divided cell in contact with the anode. 

Catholyte: the solution in a divided cell which fills that portion of a divided cell in contact with the 
cathode. The anolyte and catholyte are often pretty much identical with the exception of the substrate 
or precursor being acted upon. 


Method 3: Direct Reduction of Ephedrine With Palladium 


These methods arc pretty similar to the indirect reduction of ephedrine, racephedrine, pseudo- 
ephedrine and PPA presented earlier. The difference here is that these variations on that theme are one- 
pot methods. For example, chlorination and reduction can be done simultaneously in a solution 
containing dry HCI gas and palladium in a hydrogenation bomb. Other variants use sulfuric, perchloric or 
phosphoric acid to either first form an ester with the ephedrine, or whatever, which is then reduced to 
meth in the hydrogenation bomb, or these same substances act as promoters to cause the direct reduction 
ot the benzyl alcohol (ephedrine, or whatever) to the meth or benzedrine. The exact mechanism of how 
this actually works is a matter for debate in the patent literature. 

These direct routes have the advantage of using very common materials as feed stocks. The various 
chlorinating agents given in the indirect-reduction section aren't particularly common lab chemicals. 
Also, chloroform is becoming less commonly used in industry with the new ozone-depletion rules. 

There are a few drawbacks to this method. First and foremost, in one of these procedures the contents 
of the bomb must be heated to about 80-90° C during the reaction. This leads to the danger that the 
champagne bottle hydrogenation bomb may crack and burst due to heat stress. This is a possibility even 
if the outside of the bottle is coated with fiberglass resin. Another problem is the high cost and 
suspiciousness of purchases of the various palladium catalysts used in these methods. This can be 
avoided by getting one’s palladium chloride from the plater’s supply outfits mentioned earlier in the 
palladium-catalyst section. One note on this source of palladium, platers tend to use archaic or weird 
technical language. For example, a company may offer what he calls 60% PdC12. This refers to the Pd 
content of the PdCI2, and indicates that it is actually quite pure. 

A big improvement to this procedure is to use “The Poor Man’s Hydrogenation Device” detailed in the 
second edition of Practical LSD Manufacture and also in Advanced Techniques of Clandestine 
Psychedelic & Amphetamine Manufacture. With this improvement, the danger of breaking champagne 
bottles under heat is removed. A geniune Parr hydrogenation device from a scientific supply outfit is 
even better. A heavy walled pyrex filtering flask is also suitable for use. The top would have to be 
stoppered, and then the stopper wired into place. The vacuum nipple could be used as a hydrogen inlet. 
This is a cheap and off the shelf alternative to a Parr hydrogenation device. 

For this particular application, | would use a fire extinguisher having a bottle made out of a non- 
magnetic stainless steel. The technical sheet that comes with the extinguisher will state what the bottle is 
made out of, and a magnet will tell you if it is a non-magnetic alloy. A non-magnetic stainless steel will 
pass a magnetic field, so magnetic stirring will be possible. 

The reason for choosing stainless steel over aluminum in this application is the corrosive nature of the 
hydrogenation mixtures used in these direct reductions. Acetic acid is the solvent used in these 
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procedures, and it will dissolve aluminum. The promoters used in these procedures, either HCI, sulfuric 
or perchloric acid, all eat away at aluminum as well. If the coating should fail inside the bottle, then a 
hole could be rapidly eaten through the pressure bottle if it were made of aluminum. The light weight of 
the bottle will quickly tell you if it is made of aluminum rather than stainless, although a magnetic field 
passes much better through aluminum than stainless steel. 

To coat the inside of the an aluminum pressure bottle, one has the choice of Teflon and Teflon-based 
paint, or high phosphorous electroless nickel. To pursue this latter alternative, one goes to the Yellow 
Pages and looks under electroplaters. Ask them if they do electroless nickel, if they have a high 
phosphorous (phosphorus content in alloy of about 12%) plating bath, and if they are set up to plate over 
aluminum. To plate aluminum, one must be prepared to enter the fumes of hell. 

If they answer yes to the above questions, you are set to go. Say you want the plating to make the 
extinguisher match your techno décor or some such cock and bull story. | work in this business and I’ve 
heard it all by now. Make sure that the inside of the bottle gets plated, as that is actually the priority item, 
not the outside. Also ask that threads be masked off so that you can screw the top back on the 
extinguisher after plating. Also ask for a plating thickness of about one thousandth of an inch for good 
protection. | have produced many thousands of these aluminum spray bottles at my day job. They can be 
found on line if one knows where to look. I will not torment a customer by giving his company name, but 
they are out there and easy to find. Their volumes are 500 ml and are perfect hydrogenation bottles, Let’s 
look at variation number one of this procedure. 

To do this reaction, the chemist first prepares palladium black catalyst. This is done as follows: In a 
2000 ml beaker, 50 grams of palladium chloride is dissolved in 300 ml of concentrated hydrochloric acid 
(laboratory grade, 35-37%). Once it has all dissolved, it is diluted with 800 ml of distilled water. Next, 
the beaker is nestled in a bed of ice that has been salted down. This is an ice-salt bath. The contents of 
the beaker are stirred occasionally, and once it is cold, 300 ml of 40% formaldehyde solution is added 
with stirring. After a few minutes, a cold solution of 350 grams KOH in 350 ml distilled water is added 
slowly over a period of 30 minutes. The palladium solution must be vigorously stirred during the 
addition. Now the beaker is removed from the ice and warmed up to 60° C for 30 minutes with 
occasional stirring during the heating. 

When the heating is complete the beaker is set aside to cool and to let the catalyst settle. Once the 
catalyst has settled, the chemist pours off as much of the water solution as possible, without losing any 
catalyst. Then fresh distilled water is added to the beaker, the catalyst is stirred up to wash it off, then the 
chemist lets it settle again and pours off the water. This washing is repeated a total of six times. Finally, 
the catalyst is suspended in a bit of fresh distilled water, and filtered, preferably through sintered glass to 
be sure of catching all the catalyst. Any catalyst still clinging to the sides of the beaker are rinsed down 
with water and poured in with the main body of catalyst. It is wise to rinse off the catalyst again with still 
another large portion of water while it is in the filtering funnel. This process yields 31 grams of 
palladium black catalyst, once it has dried. It is important that the catalyst be allowed to dry completely, 
because the presence of water in the reaction mixture is to be avoided. 
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With a supply of catalyst on hand, the chemist can move onto production. To begin, 600 ml of glacial 
acetic acid is poured into a 1000 ml beaker. Now the glassware is set up as shown in Figure 20 back in 
Chapter Five. The glass tubing ts led into the acetic acid, and bubbling of dry HCI gas into the acetic acid 
is begun as described in that chapter. It is a good idea here to magnetically stir the acetic acid solution 
during the bubbling. The whirlpool formed will help the bubbles of HCI gas to dissolve in the acetic acid, 
rather than escape and waft away on the breezes. This bubbling is continued until the acetic acid solution 
has gained 30 grams in weight. 

Next, this acetic acid-HCI mix is poured into the 1.5 liter hydrogenation device along with 60 grams of 
either ephedrine, pseudoephedrine or PPA (sulfate or HCI salt OK for any of these), and 50 grams of 
palladium catalyst. Since the mixture is going to be magnetically stirred, a magnetic stirring bar, of 
course, is put in the bottle. Now the apparatus is set up as shown in Figure 32 in Chapter Eleven. The air 
is sucked out of the bottle as described in that chapter, and then hydrogen is put into the bottle at a 
pressure of 30-40 pounds per square inch. Stirring is then begun, and the oil heating bath warmed to the 
80-90° C range. Hydrogen absorption begins, and fresh hydrogen is put into the bottle to keep the 
pressure in the prescribed range. In an hour or two, hydrogen absorption stops, and the reduction is 
complete. 

The heating is then stopped, and the stirring is halted. The hydrogen is vented outside as described 
back in Chapter Eleven, and the product solution is carefully poured out of the bottle, taking care not to 
pour out the palladium catalyst. If any comes out, it is filtered, and the palladium returned to the bottle 
for the next run. 

The product mixture is poured into a 1000 ml round bottom flask along with a few pumice chips, and 
the glassware is set up as shown in Figure | 1. The chemist distills off 500 ml of acetic acid (b.p. 118° C). 
This acetic acid can be used over and over again just by bubbling some more dry HCI through it to dry 
the solution and to recharge its HCI content. 

The residue left in the distilling flask has the product. Once it has cooled down, lye water is added to 
it, and it is shaken vigorously. The solution should be strongly basic. Now toluene is added, the top layer 
separated off, and this top layer is distilled as described so often in this book to yield a little over 50 
grams of meth (or dexedrine if PPA was used). This is about 95% yield. 

If there is a high boiling residue in the flask, it’s likely to be the acetyl amide of meth or dexedrine 
formed by heating with the acetic acid. This can be hydrolyzed by boiling with concentrated hydrochloric 
acid, then making the solution basic with lye, and extracting out the product as described in Chapter Five. 

You thought that method was a hassle? You ain’t seen nothing yet. Check out the method given in 
Journal of Medicinal Chemistry, Volume 9, pages 966-67. In this variation, the phosphoric acid ester of 
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ephedrine, pseudoephedrine is reduced to meth or phenylpropanolamine is reduced to dexedrine by 
hydrogenation with Pd on carbon catalyst. The phosphoric acid ester isn’t made just by reacting the 
ephedrine with phosphoric acid. No, that would be too easy. Instead, phosphorus oxychloride (POC13) 
must be used. The free base of the ephedrine, or whatever, must be used to make the ester. Here’s how 
they did it: 

165 ml of freshly distilled ephedrine free base was put in a flask fitted with a drying tube. Then with 
stirring, 300 ml of triethylamine was added along with 5000 ml of benzene. The triethylamine absorbs 
HC! given off in the reaction. The benzene could be replaced with toluene. Water in the reaction mixture 
must be avoided. Then with vigorous stirring, 100 ml of POCI3 dissolved in 500 ml of anhydrous 
benzene is added dropwise at such a rate that the temperature stays below 50° C. Stirring was then 
continued for 4-5 hours. 

Next, the reaction mixture was filtered and the solvent was removed under a vacuum. The residue left 
in the flask was next extracted with boiling petroleum ether. Several portions of petroleum ether were 
used to do the extraction, a total of about 6000 ml. 

The petroleum ether extracts were next combined and put in a freezer for 24 hours. The product, 2- 
chloro-3,4-dimethyl-1.3,2-oxazaphospholine 2-oxide precipitates out in the cold, and it is filtered out. It 
is stable only in a dry inert atmosphere. The yield is about 165 grams. 

This product is then put in a flask, along with 5 ml of IN hydrochloric acid for each gram of the 2- 
oxide. 1N hydrochloric acid is made by adding |! volumes of water to one volume of concentrated 
hydrochloric acid. This reaction mixture is heated on a hot water bath for one hour. The reaction mixture 
becomes clear. [t should be decolorized with some activated charcoal, filtered, and then the solution is 
evaporated away under a vacuum, with a warm water bath no hotter than 40-45° C to speed along the 
evaporation. The residue is the phosphate ester of ephedrine. This material will hydrogenate to meth. 

The residue can be dissolved in 15 ml of ethanol for each gram of residue, and then add one tenth gram 
of 5% Pd on C for each gram of residue. It is hydrogenated at room temperature, and they claim no more 
than atmospheric pressure of hydrogen was required to get 85% yield of meth in about 2 hours. 

The hydrogenation mixture was filtered to remove catalyst, and the filtrate was evaporated under a 
vacuum. The residue was dissolved in water, then the water solution was made strongly alkaline by 
adding sodium hydroxide solution. The free base was then extracted out using toluene, and this solution 
can either be distilled to yield the pure free base, or the toluene extract could be directly bubbled with dry 
HCl to get crystals of meth hydrochloride. That was some pain in the ass, huh? It’s time to move on to 
some good and convenient hydrogenation methods, isn’t it? 

See Chemical Abstracts trom 1949, column 1025 to 1026. Here meth was made in 95% yield by 
placing 40 grams of ephedrine HCI in 900 ml of glacial acetic acid with 47 grams of 84% sulfuric acid 
and 10 grams of palladium. Concentrated sulfuric acid can’t be used because it breaks down under 
hydrogenation to H2S, which poisons the catalyst. 84% sulfuric acid is made by taking 84 grams of 
concentrated sulfuric acid (46 mil) and adding 16 ml of water. The palladium catalyst specified is Pd 
wool, but Pd black will work as well. This solution was hydrogenated at about 30 pounds per square inch 
at room temperature for a few hours until hydrogen absorption ceased to give meth with no change in its 
stereochemistry. 

If the hydrogenation is done at room temperature, a champagne bottle would be good enough to do the 
reaction in. One has the option of heating the hydrogenation mixture to get a much faster reduction time. 
See Chemical Abstracts, Volume 38, column 1219, for this example. In this case, the heated 
hydrogenation should be done in “The Poor Man’s Hydrogenation Device,” preferably one with a non- 
magnetic stainless-steel bottle coated on the inside with Teflon or high phosphorus electroless nickel. 
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I’m pretty sure that the mechanism whereby this hydrogenation works is that the sulfuric acid acts as a 
catalyst for the formation of an ester between the acetic acid solvent and the alcohol group in the 
ephedrine, or PPA. This benzyl ester then undergoes what is termed hydrogenolysis to yield meth or 
dexedrine. See Organic Reactions, Volume 7, for an article on hydrogenolysis of benzyl esters. This 
reaction mechanism is the basis for the Fester Formula, revealed in Advanced Techniques of Clandestine 
Psychedelic & Amphetamine Manufacture, and also the Advanced Fester Formula, given later in this 
chapter. 

Workup of the reaction mixture to isolate the meth product consists of first either letting the catalyst 
settle to the bottom, or filtering it out. It can be reused and when it wears out it can be reworked like 
platinum catalyst. 

Now the acetic acid solution containing the meth is poured into a distilling flask, and with the aid of 
vacuum, the acetic acid is distilled off. If the vacuum isn’t really high, and if the condenser and receiving 
flask are pretty cold, then most of the acetic acid should be recovered for reuse. 

Then to the residue left in the tlask after most of the acetic acid has distilled away, add a 20% solution 
of lye in water until the mixture is strongly alkaline. This would be best done in a sep funnel, with 
shaking between adds of lye solution. You now have meth free base. When the solution has cooled down 
a bit, add 200-300 ml of toluene and shake to extract the meth into the toluene, which will float on top of 
the water after the shaking stops. Separate this top layer of meth in toluene, and after any entrained water 
has settled out, bubble HCI gas through it to get meth hydrochloride crystals. Filter them out, and air dry 
as usual to get the product. 

My commentary on this procedure? That sure is a lot of acetic acid used, a lot of expensive catalyst 
used, and heating the hydrogenation bomb is a hassle that prevents the use of glass hydrogenation 
vessels. Also that need for distilling off all that excess acetic acid at the end of the hydrogenation is a lot 
of work, and it requires that one have a set of distillation glassware to do the hydrogenation. Let’s get 
around all that. 

This hydrogenation works by way of the hydrogenolysis of the acetic acid ester of the benzyl alcohol 
of the ephedrine, or whatever. This hydrogenolysis is very easy, even easier than reducing a double bond 
by hydrogenation. It’s the formation of the acetic acid ester that requires the heating of the hydrogenation 
mixture. Also, ephedrine hydrochloride isn’t very soluble in cold acetic acid. That’s why such a large 
amount of glacial acetic acid is used in the old standard recipes found in the patent literature. Let’s get 
around all the practical cooking problems in one broad stroke just by preforming the acetic acid ester 
prior to hydrogenating the solution. 

The general method for producing an ester from an alcohol like ephedrine and an acid like acetic acid 
is to add a bit of sulfuric acid to the mixture of the alcohol and acid, and then heat the mixture. This will 
only work for ephedrine or PPA. Pseudoephedrine will not form an ester in decent yields by this simple 
method. 

The holders of a recent Patent, US Patent 6,399,828 tried sulfuric acid in this method and agree that the 
use of this substance ruins the yield of product. They ascribe the problem as stemming from bad 
conversion to the ester when sulfuric acid is in the mixture. It may also be that the very bulky sulfate 
anion attached to the nitrogen atom of the pseudoephedrine has a steric effect which blocks the reduction 
of the neighboring alcohol group. 

In the recipes they give in their Patent, they formed the acetic acid ester of ephedrine or 
pseudoephedrine by reacting it with acetic anhydride. They did it as follows: 

Into a 100 ml flask they put 18 grams of ephedrine hydrochloride or pseudoephedrine hydrochloride, 18 
ml of glacial acetic acid and 13 ml of acetic anhydride. The mixture was stirred magnetically during the 
addition of the ingredients, and then with continued stirring, the mixture was heated to 80 C. The mixture 
cleared as the ephedrine went into solution, and they continued heating at 80 C for two hours. 
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When two hours had passed, they slowly with strong stirring added 36 ml of heptane to the hot reaction 
mixture. Heptane could be replaced with naptha or even gasoline to make the method more clandestine. 
The addition of the heptane to the reaction mixture precipitated crystals of their product, the acetic acid 
ester of ephedrine, from the reaction mixture. They continued stirring as the reaction mixture cooled 
down. It was at this point a slurry. They kept the stirring going overnight at room temperature, and then 
filtered out the crystals of their product. After spreading the crystals out to dry on a plate, they got around 
18 grams of product, which works out to a 90% yield. The batch size in the example can be scaled up or 
down as desired. 

Then to make meth trom the ester, they tried two variations of the palladium hydrogenation. Both of 
them worked great, so pick the method most convenient to you. 

In their first example, they did catalytic transfer hydrogenation. They used ammonium formate to pump 
hydrogen to the palladium catalyst rather than using a pressurized vessel full of hydrogen gas. Into a 500 
ml three necked flask equipped with a condenser, stirrer, and addition funnel, they put 47 grams of the 
acetic acid ester of ephedrine or pseudoephedrine, 130 ml of water, and one gram of 10% Pd on carbon 
catalyst. Their catalyst as soaking wet with water, to the extent that half its weight was water. I'm pretty 
sure that one could also use Pd black catalyst made by adding some sodium borohydride to a water 
solution of PdCI2, and that Pd on carbon made by the same method with about 5 times the weight of 
activated carbon in the water solution as compared to the PdCI2 would work just fine. 

They made a solution of 15.5 grams of ammonium formate in 20 ml of water, and warmed the contents 
of their reaction flask to 70 C using a hot water bath. When it had warmed up to 68 C, they took 6 ml of 
their ammonium formate solution and added it to the reaction flask in two ml portions at 5 minute 
intervals with good stirring. The mixture started fizzing, and as the fizzing slowed down, they dropwise 
added the remainder of their ammonium formate solution to the reaction. When the addition of the 
ammonium formate was complete, they continued stirring the mixture at 70 C in the hot water bath for 
another hour. Then they let the mixture cool down while continuing to stir. 

Several hours later, they filtered out their palladium on carbon catalyst, and kept the catalyst wet before 
transferring it to a glass bottle for storage under water in their fridge for reuse in the next batch. 

Then they took the filtered reaction mixture and put it into a sep funnel. Slowly, they added 20 grams 
of lye to the sep funnel to free base the meth. The mixture will get warm, and ammonia from the 
ammonium formate will also be free based. The addition of the lye should be done in roughly 5 gram 
portions, with hard shaking between each add. 

When all the lye has been added, the meth free base should be floating atop the water in the sep funnel. 
For this size batch, it will be roughly 40 ml. When it has cooled down, one could add about 50 ml of 
toluene or xylene to the sep funnel and shake to get all the meth drawn together into the top floating 
toluene layer, and then drain off the water layer, and finally distill to get VERY pure meth free base 
which can then be mixed with toluene and bubbled with dry HCl gas to get crystals of meth 
hydrochloride. 

Alternatively, one could just add 50 ml of toluene or xylene to the sep funnel that contains the newly 
free based meth, and shake to get all the meth collected into the toluene solvent. After letting the layers 
settle, the water layer could be drained away. Pour the toluene layer which contains the meth into a 
beaker, and let it set for a while to drain entrained water and to fume off any ammonia which happened to 
be pulled into the "goods". A water wash of the toluene extract might be very helpful for removing 
ammonia. When the toluene no longer reaks of ammonia, it can be further diluted with a few hundred ml 
of toluene, and then bubbled with dry HCI gas to get high quality meth hydrochloride crystals. The yield 
will be around 80%. 
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In their second example. they put 12 grams of the acetic acid ester of ephedrine or pseudoephedrine 
into a Parr hydrogenation vessel similar to The Poor Man's hydrogenation Device. They then added 75 ml 
of water and a gram of the 10% Pd on Carbon catalyst. They flushed out the air with hydrogen, and then 
pressurized their hydrogenation device to about 50 pounds of pressure, and stirred or shook the device to 
get the catalyst into contact with the hydrogen. After about 4 hours, they released the hydrogen from the 
vessel, filtered out the catalyst, and poured the filtered reaction mixture into a sep funnel. They free 
based the meth with lye until the pH was 13+, and after cooling they extracted out the meth with toluene 
or xylene. The water layer was drained away, the toluene layer with the meth was poured into a beaker, 
and then after it had shed entrained water, it was poured into a clean beaker and bubbled with dry HCl to 
get crystals of meth hydrochloride. The yield on this run was 60%, so the ammonium formate method is 
much better, as well as being easier. 

Since the fourth edition of this book came out in 1996, I’ve been hearing the narcoswine rant about 
some Nazi Meth recipe, and this Nazi Meth recipe has been a topic of speculation on the Internet for 
some time. These narcoswine aren’t exactly clear as to what they mean when talking about this recipe. 
Could they be talking about the lithium metal reduction in liquid ammonia? That wouldn’t fit because 
that reduction technique was invented long after the Nazis went defunct. The following recipe would fit, 
as it dates to the correct time period, and was invented by guys named Karl Kindler, Erwin Karg and 
Ernst Scharfe, and published in Berichte der Deutschen Chemischen Geshellschafi. That fits, but since 
when do narcoswine and reality have anything in common’? 

See Chemical Abstracts, Volume 38, column 1219. In this variation, the 84% sulfuric acid is replaced 
with 70% perchloric acid. The specified catalyst is palladium on barium sulfate, but | would think any 
palladium catalyst would work. The reaction mechanism would be the same as in the earlier example, 
with the perchloric acid acting as catalyst to form the ester between the acetic acid solvent and the 
ephedrine, and this ester then gets reduced to meth. Care must be taken not to use too much perchloric 
acid. as this over-hyped-up reaction mixture would also reduce the benzene ring to cyclohexane. 

The hydrogenation using perchloric acid as the activator is complete in about % of the time required 
when using sulfuric acid, but other than that, the reaction is pretty much identical to the earlier example. 
It can be done at room temperature, or heated to around 80° C to speed up the hydrogenation. Workup of 
the hydrogenation mixture to get the meth product is the same as in the earlier example given from the 
1949 volumes of Chem Abstracts which used sulfuric acid as the "promoter" for the hydrogenation. 

In my book, Advanced Techniques of Clandestine Psychedelic & Amphetamine Manufacture. | present 
the Fester Formulas. They are largely copied here in this book in Method 2. It is possible that perchloric 
acid may be a suitable promoter for forming the acetic acid ester of pseudoephedrine by heating with 
glacial acetic acid. | did not have any to experiment with. The chloro derivatives of ephedrine and 
pseudoephedrine both form easily. 

This leads to another and closely related one pot hydrogenation method. This one forms the 
chloroephedrine derivative in solution rather than the acetic acid ester, so it is equally applicable to either 
ephedrine or pseudoephedrine. | presented a couple of variations on this recipe back in the counter top 
hydrogenations section. There I used dissolving aluminum or electrically generated hydrogen as the 
source for active hydrogen. 

The original procedure can be found in Chemical Abstracts Volume 54, column 7654 (1960) or 
German Patent number 968,545. The basic idea is that glacial acetic acid loaded with dry HCI gas will 
chlorinate ephedrine or pseudoephedrine once it is heated to about 90C, and then the chloroephedrine 
derivative formed will be hydrogenated to meth. Their yields are strikingly high! 

Let's consider a 10 gram batch as just an example. The batch can be run on any scale. First one starts 
with roughly 100 ml of glacial acetic acid. This needs to be saturated with dry HCI gas. Check back to 
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chapter 5 for a description of making dry HCI gas by dripping sulfuric acid onto salt and then piping this 
dry HCI into a solution. Here we wish to load glacial acetic acid with dry HCI. 

Put the glacial acetic acid into a beaker or flask, and then begin bubbling dry HCI gas through it. It will 
absorb more if the bubbles have to rise a significant length through the acetic acid, so make the column 
that the bubbles rise through as deep as practical. A shallow solution will not have as much chance to 
absorb the HCI. Bubble the glacial acetic acid with dry HCI for at least 15 minutes. This is a good project 
for a garage or other well ventilated place because HC] gas is quite harmful to inhale. Stay upwind! 

Once the acetic acid is just positively reaking with HCI, one can proceed. Pour the 100 ml of HCl 
loaded acetic acid into the hydrogenation vessel of choice. On this scale, a filtering flask would work 
nicely. Then add 1() grams of ephedrine or pseudoephedrine hydrochloride and swirl to mix. It will 
dissolve. Then add a gram of palladium hydrogenation catalyst to the mixture. It may be possible just to 
add two grams of palladium chloride and let it reduce in solution. I have never tried reducing PdCl2 by 
means of hydrogen in acetic acid solution, but it may work and simplify things. 

With the ingredients in the hydrogenation vessel, it is time to cook! Apply a vacuum to the 
hydrogenation device and suck out the air. Then replace the air with hydrogen gas from a cylinder. Apply 
30 or 40 pounds per square inch pressure, and then begin magnetic stirring and heating. The best way to 
heat is by means of an oil bath, such as cooking oil. A candy thermometer inserted into the oil bath 
surrounding the hydrogenation vessel will show the temperature of the bath. For this reaction, roughly 90 
C is desired. 

A pressure gauge in line to the hydrogenation vessel will show the pressure inside. It should actively 
absorb hydrogen as the solution warms up. Good stirring is essential, and with a filtering flask as a 
reaction vessel, magnetic stirring is easy. 

Heat the mixture to 90 C for an hour or two. At that point, hydrogen absorbtion should stop...barring 
leaks from the device. Then let it cool down and disconnect the hydrogen gas source. The reaction 
mixture should next be poured into several volumes of water to dilute it. Now filter out the palladium 
hydrogenation catalyst. See my book Advanced Techniques for methods to recycle this catalyst. 

Now to the filtered reaction mixture, slowly add lye with stirring to raise the pH into the range of 
roughly 13 or so. The acetic acid will form a buffer which will hold the solution in the neutral range for a 
lot of the addition of lye. It will also make a lot of heat, so some breaks from lye addition will be called 
for to cool things down. 

Once the solution is strongly alkaline and has cooled down, pour it into a sep funnel. Then shake the 
mixture hard for a few minutes to assure that all the meth is free based. Check the pH of the water at the 
end of the shaking. It should still be in the 13 or 14 range. pH papers are best for this, but just the greasy 
feel of highly alkaline water is a good guide. 

With the meth free based, it can be extracted out of solution using toluene or xylene just as in all the 
other recipes in this book. The toluene extract can be washed with a bit of clean water, then separated off 
and allowed to shed any entrained water. After an hour or so it can be poured into a clean, dry beaker and 
bubbled with dry HCI to give 95% yield of meth hydrochloride. 


Method 4: Reduction with Hydroiodic Acid and Red Phosphorus 


In this procedure, the alcohol grouping of ephedrine, pseudoephedrine, or PPA is reduced by boiling 
one of these compounds in a mixture of hydroiodic acid and red phosphorus. Hydroiodic acid works as a 
reducing agent because it dissociates at higher temperatures to iodine and hydrogen, which does the 
reducing. This dissociation ts reversible. The equilibrium ts shifted in favor of dissociation by adding red 
phosphorus to the mixture. The red phosphorus reacts with the iodine to produce P13, which then further 
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reacts with water to form phosphorus acid and more hydroiodic acid. Since the hydrogen atom of the HI 
is being absorbed by the ephedrine, the red phosphorus acts as a recycler. 

In clandestine cooking, the need for H] is dispensed with just by mixing red phosphorus and iodine 
crystals in a water solution. The red phosphorus then goes on to make HI by the above-mentioned 
process. With a small amount of due care, this is an excellent alternative to either purchasing or stealing 
pure hydroiodic acid. This substance is on the List 1 of restricted chemicals, so buying it is just asking 
for trouble. 

This method has the advantage of being simple to do. It is generally considered the most popular 
method of making meth from ephedrine or pseudoephedrine. Now red phosphorus is on the List One of 
restricted chemicals, so an increased level of subterfuge is called for to obtain significant amounts, One 
might think that this is easily gotten around by making your own red phosphorus, but this is a process | 
would not want to undertake. Ever hear of phosphorus shells? | would much rather face the danger of 
exploding champagne bottles. Those who insist upon finding out for themselves, will see Journal of the 
American Chemical Society, Volume 68, page 2305. As I recall, The Poor Man’s James Bond also has a 
formula for making red phosphorus. Those with a knack for scrounging from industrial sources will 
profit from knowing that red phosphorus is used in large quantities in the fireworks and matchmaking 
industries. The striking pad on books of matches is about 50% red phosphorus. 

The determined experimenter could obtain a pile of red phosphorus by scraping off the striking pad 
with a sharp knife. A typical composition of the striking pad is about 40% red phosphorus, along with 
about 30% antimony sulfide, and lesser amounts of glue, iron oxide, MnO2, and glass powder. These 
contaminants can be removed from the red phosphorus by soaking the mixture in a 10% solution of 
hydrochloric acid for about an hour with stirring, then filtering out the red phosphorus and rinsing it with 
some water. This procedure is very stinky as the antimony sulfide gets converted to hydrogen sulfide and 
antimony chloride. Ventilation is mandatory. Various correspondents have written to tell that the glue 
holding the red phosphorus striking pads to the paper is softened by soaking in rubbing alcohol, or 
acetone, or even hot water, and can then be easily scraped off. 

The red phosphorus can be replaced with a solution of hypophosphorous acid. It is generally sold as 
either 30% or 50% solutions in water. The later is preferable, although concentrated solutions of 
hypophosphorous acid can spontaneously burst into flames in contact with air. It reacts in the same way 
towards iodine as red P does, and so functions the same as red P in both making the HI solution, and in 
recycling the iodine formed during the course of the reaction with ephedrine or pseudoephedrine. 

Hypophosphorous acid isn’t very commonly used industrially or in the lab. As a result, it too has 
become an item under intense suspicion. [t has joined red phosphorus on the List One of restricted 
chemicals. No need to get discouraged at this point. The acid, H3PO2, is easily made from its sodium 
salt, sodium hypophosphite, NaH2PO2. This substance finds wide use industrially as the reducer in 
electroless nickel-plating solutions. See Advanced Techniques of Clandestine Psychedelic & 
Amphetamine Manufacture for a fuller discussion of electroless nickel-plating solutions, but sut'tice it 
here to say that they are generally sold as a three-component package. The A solution contains nickel 
sulfate, the B solution contains complexors to prevent the nickel from sludging out during operation of 
the bath, and the C component contains anywhere from 300 to 400 grams per liter of sodium 
hypophosphite in water solution. One can also get nickel bath “annihilator,” which is used to plate the 
nickel out of spent electroless nickel-plating solutions. It will be a solution of about 50% by weight of 
sodium hypophosphite in water. This solution is also sometimes called "plate out" solution by the 
suppliers. One could also get pure sodium hypophosphite crystals from the same suppliers who sell 
electroless nickel-plating solutions, but sodium hypophosphite is also on the List One of restricted 
chemicals. It is when it is in solution in these electroless nickel plating products that it is free from 
restrictions, It is suprisingly easy to go "shopping" for these electroless nickel products if one has a bit of 
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resourcefulness. I won't list dealers here, because that would make life miserable for them. Several cater 
to the "hobbyist" plater, so get hunting! 

Before leaving the topic of electroless nickel plating products, there is one complication which must be 
addressed. The "C" or hypophosphite replenisher component of many electroless nickel products will 
also contain a lot of ammonia. These products are termed "self pH regulating" baths because ammonia 
has to be added to the bath as it runs to keep the pH of the bath in operating range. The "self regulating" 
products have the specified amount of ammonia already incorporated into the hypophosphite replenisher. 
The plate out component will hardly ever have ammonia as part of its formulation, and the smell of the 
solution will instantly tell you if ammonia is an ingredient in the mix. Before making hypophosphorous 
acid from an electroless nickel product which contains ammonia, the ammonia should be removed. This 
is easily done by warming the solution up to around 110 to 120 F, and blowing a stream of air through it 
until the reak of ammonia is gone from the solution. 

The best way to get hypophosphorous acid from the sodium salt is to pass a 10% solution of sodium 
hypophosphite in water through a column filled with strong cation exchange resin in H+ cycle. The resin 
is charged to the H+ cycle by slowly pouring a solution of 10% by volume sulfuric acid through the resin 
column. The cation exchange resin is then rinsed with water to remove the acid from the column and 
ready to go. Each ml of resin will react with about one or two milliequivalents of sodium hypophosphite, 
so depending upon column size, one can calculate how much solution of sodium hypophosphite one can 
run through before the resin is exhausted. One can also titrate the hypophosphorous acid solution made 
with standard NaOH solution to determine completeness of conversion. The resin is then recharged by 
passing more sulfuric acid solution down through it and rinsing. Resin can be used over and over 
thousands of times before it wears out. Cation exchange resin is easy to get. It is used in deionized water 
systems. Call your Culligan man. Insist on cation exchange resin, not a mixed bed of cation and anion 
exchangers. 

The dilute solution of hypophosphourous acid in water which comes out of the ion exchange bed must 
next be concentrated to at least 30% strength. There are two methods for doing this. One can evaporate 
away the water, preferably under a vacuum, until the desired strength is reached. The other method is to 
extract out the hypophosphorous acid from the water solution using ether starting fluid, and then allow 
the ether to evaporate away. This is again best done using a vacuum. In the latter case, the 
hypophosphorous acid produced will be VERY strong, probably 80-90% hypo. In this state it is quite 
prone to catch on fire, and should be stoppered and kept in a freezer. 

Clandestine chemists have come up with a more convenient procedure for making hypophosphorous 
acid from sodium hypophosphite. The method is to mix sodium hypophosphite with hydrochloric acid. 
This produces hypophosphorous acid plus salt. If one is starting with crystals of sodium hypophosphite, 
the preferred procedure is to add a couple of ml of lab strength 35% hydrochloric acid for each gram of 
sodium hypophosphite in the batch. They then with stirring warm up this mixture to get complete 
reaction. After allowing it to cool, the salt is filtered off. 

Next. the filtered solution is poured into a glass baking dish, and set onto a stove top. A fan is set up 
next to the dish to blow away the hydrochloric acid fiimes, and the glass baking dish containing the 
solution is warmed up to about 70 C. It is simmered down until about half of the solution has evaporated 
away, then allowed to cool. 

If more salt has precipitated out of the cooled solution, it is then filtered oft, and the filtered solution ts 
returned to the glass baking dish. Now to remove most of the remaining hydrochloric acid from the 
hypophosphorous acid solution, add approximately one half volume of fresh water to the 
hypophosphorous acid solution. Then repeat the simmering at 70 C until the solution has evaporated 
down again to the level it was before adding this last portion of water. 
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The result will be a solution of hypophosphorous acid in water somewhere between 30 and 50% 
strength, and it will work well for making meth. It should be carefully poured into a glass container, and 
stored in a freezer or refrigerator until ready for use. 

When starting with sodium hypophosphite solutions in water, such as one would obtain from 
electroless nickel products, a very similar procedure is used. In this case, add one ml of hydrochloric acid 
to each ml of ammonia free electroless nickel product. For example, 100 ml of electroless nickel plate out 
solution is mixed with 100 ml of 35% hydrochloric acid. The 31% hardware store muriatic acid can be 
used instead and one still get a good product. 

Now one pours this mixture into a glass baking dish, and simmers it down just as in the previous 
example until half of the solution has evaporated away. When it has cooled, the salt is filtered off. The 
filtered hypophosphorous acid solution is then poured into a glass container and stored in a freezer until 
ready for use. It will be roughly 30% strength hypo, but may vary depending upon how much sodium 
hypophosphite was in the electroless nickel product. 

Ether starting fluid could also be used as an extractant for the hypophosphorous acid made by this 
procedure. One could extract out the hypo acid from the simmered down solution, and then take the ether 
extract and shake it with the water which is going to be used to cook the HI. The water will pull most of 
the hypo acid from the ether on the first go. Then when the water has been reacted with some iodine and 
cooled down, an additional quantity of hypo acid could be extracted into the batch water by another 
shaking of the ether extract with the batch water. 

The iodine one needs to do this reaction can be obtained at farmers’ supply stores and similar outlets. 
Gone are the days when iodine crystals could be picked up straight off the shelves, but iodine tinctures 
and iodine disinfecting solutions are still widely used and available. It is now very hard to find iodine 
solutions stronger than 2% on the shelf. This is by federal decree. When shopping for iodine, one needs 
to do some careful label reading. The solutions one wants contain iodine, one needs to do some caret ul 
label reading. One does not want povidone-iodine, nor does one want complexes which contain some 
iodine. The solutions one wants contain iodine, generally at about 7% strength (more would be better!), 
along with roughly three times that much potassium iodide, KI. The KI is in the mixture to keep the 
iodine in water solution. Without it, the iodine doesn’t dissolve at all in water. All tinctures stronger than 
2% are now impossible to find on shelves in the US, but the one or two percent of KI in them pushes the 
total amount of available iodine up to about 3%. 

The first thing one wants to do to these iodine tinctures/disinfectants is to knock out the KI, and 
convert it to more iodine. To do that, one can make use of the following reaction: 


2KI+ CuSO4 9 Cul + 412+ K2SO4 


In script, that reads potassium iodide plus copper sulfate react to make copper iodide and iodine. Copper 
sulfate crystals can be obtained for about $20 per five pound container. It is found at the hardware store 
as root killer for clogged drains. The large blue crystals of copper sulfate are easy to recognize, even 
though the label should identity the contents. The other popular drain opener is sodium hydroxide. 

Let’s say one has a gallon jug of iodine disinfectant, containing 20% KI. At eight pounds per gallon, 
that’s 1.6 pounds of KI per gallon. Half of that will be converted to iodine by reaction with copper 
sulfate, and we can add in the roughly half pound or so of iodine originally present in the disinfectant to 
give a total iodine yield of over a pound and a quarter from this very cheap jug of iodine disinfectant. 
More concentrated disinfectant would yield proportionally more. 

Now to convert the KI in this hypothetical example jug containing 20% KI, one would slowly with 
stirring and cooling add 550 grams of copper sulfate crystals. After about a half hour of stirring, the KI 
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present in the mixture has been converted to iodine and copper iodide, and the iodine is no longer soluble 
in the water. 

To then use the iodine, one first puts the mixture into a large sep funnel. Add a couple hundred ml of 
toluene and shake. The toluene will dissolve about 40 grams of iodine. Separate off this toluene solution. 
In the example batch given in this section, we are using 300 ml of water and 30 grams red P. Add the 
toluene to the 300 ml of water and 30 grams of red P. Then shake to react the iodine with the 
phosphorous. Keep the mixture cool. Then separate off the toluene from the water/HI mixture. Wash it 
with a 300 ml portion of water which will be used in the next batch. 

This willremove HI from the toluene, and save it for the next batch. Finally, pour the toluene back into 
the sep funnel with the iodine and shake to get another load of iodine. One repeats this process until all 
the red P has been consumed. Then enough iodine will have been added to do the example batch given in 
this section. Finally add another 30 grams of red P to the mixture, and it 1s ready to cook ephedrine or 
pseudoephedrine to meth. 

After a while, the iodine produced in our hypothetical jug of iodine disinfectant will begin to run out. 
The toluene extracts of the jog solution will no longer be so darkly violet in color. Then it is time to get 
the roughly one pound of iodine which is in the form of copper iodide in this jug. That is the tan colored 
solid which has been floating around in the solution. 

To turn the copper iodide into iodine, first add hydrochloric acid to the jug solution until the pH is 
down to one, the tan solid will then dissolve. Next slowly with stirring add hydrogen peroxide solution to 
the jug solution. Make sure the pH of the solution stays in the region of one. It will tend to rise during the 
reaction. If it rises too much, a lot of gas bubbles will form from the peroxide, and it will be wasted. If 
the pH rises too much, just add more hydrochloric acid. Two hundred ml of 30% hydrogen peroxide 
should be enough to convert the copper iodide to iodine. Two thousand ml of 3% hydrogen peroxide 
would do the same thing. When enough has been added, a clear green-colored solution will result, and 
the iodine will fall out of solution in the form of big nuggets. To get these nuggets of iodine, just pour off 
the green-colored water. Then rinse the iodine nuggets with clean water. They are now ready to use just 
the same as iodine crystals one might buy. 

Many people use a simpler and more direct method for getting iodine crystals from their tinctures 
containing iodine plus KI. They omit the copper sulfate, and go directly to the portion of the procedure 
using hydrochloric acid and hydrogen peroxide. They first add hydrochloric acid to the tincture until the 
pH is around I. Then they add hydrogen peroxide with stirring to get crystals and nuggets of iodine to 
fall out of the solution. 

The dilute tinctures now on the store shelves will not make a good yield of iodine crystals. However, 
the iodine produced is easily extracted with toluene and can then be carried into the batch water 
containing the red P or hypo acid. You can check out my Cookin’ Crank video to see how this is done. 

When working with iodine, one must follow some precautions. Overexposure to the substance can 
poison you! Use good ventilation, and keep upwind. This shouldn't be done in a basement or closet. 
Rubber gloves will keep the fingers from becoming stained with the iodine. Such stains are not only 
incriminating, they also pose a health hazard. Store the iodine nuggets and crystals in a sealed glass 
container until ready for use. 

One problem with the HI/red P method is that it can produce a pretty crude product if some simple 
precautions are not followed. From checking out typical samples of street meth, it seems basic 
precautions are routinely ignored. | believe that the byproducts in the garbage meth are iodoephedrine, 
and the previously mentioned aziridine. (See the earlier section concerning chloroephedrine.) 
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I don’t think that even a good fractional distillation will remove these byproducts from the meth. The 
aziridine has to have a boiling point very near that of meth, and so is unremovable by that method. I also 
think that the heat of distillation would cause the iodoephcdrine byproduct to form more aziridine, which 
would then distill with the meth. Steam distilling the meth produced by this method has become very 
popular, and is recognized as "the" way to get the contaminants removed from the product. 

To some extent, these byproducts can be avoided in the first place, if when making hydroiodic acid 
from iodine and red phosphorus, the acid is prepared first, and allowed to come to complete reaction for 
20 minutes before adding the ephedrine to it. This will be a hassle for some, because the obvious 
procedure to follow is to use the water extract of the ephedrine pills to make HI in. This should never be 
done, especially with the doctored pills now on the market. Pure ephedrine, racephedrine, 
pseudoephedrine or PPA hydrochloride made according to the directions at the beginning of this chapter 
must be used. Impure raw material leads to big reductions in yield, and isolation problems at the end of 
the reaction. Recent DEA publications state that the pill gaks have become so toxic to this reaction that a 
pressure reaction vessel may be required to get good yields. Since the production of HI from iodine and 
red phosphorus gives off a good deal of heat, it is wise to chill the mixture in ice, and slowly add the 
iodine crystals to the red phosphorus-water mixture. 

To do the reaction, a 1000 ml round bottom flask is filled with 150 grams of ephedrine hydrochloride 
(or psuedoephedrine-HC]). The use of the sulfate salt is unacceptable because HI reduces the sulfate ion, 
so this interferes with the reaction. Also added to the flask are 40 grams of red phosphorus, and 340 ml of 
50%+ hydroiodic acid. This same acid, which by the way, is on the chemical diversion list and should 
never be purchased, can be made by adding 300 grams of iodine crystals to 50 grams of red phosphorus 
suspended in 300 ml water. After allowing the iodine and red phosphorous to react together for an 
additional 20 minutes after the last of the iodine has been added to the red phosphorus, the ephedrine or 
pseudoephedrine can then be added to the mixture. A more refined procedure is to react 300 grams of 
iodine with 30 grams of red phosphorus in 300 ml water, and then distill this mixture, collecting the first 
2/3 of it, and leaving the phosphorus-acid byproduct behind in the distilling flask. This home brew acid 
smells bad, but works really well. It loses its bad smell shortly after the beginning of the reflux in the 
reaction with ephedrine. When using this more refined procedure, remember that 20-30 grams of red 
phosphorus must be added to the reaction mixture. The 40 grams cited above is overkill, but the unused 
portion can be reused by filtering it out at the end of the reaction. 

With the ingredients mixed together in the flask, a condenser is attached to the tlask, and the mixture 
is boiled for one day. This length of time is needed for best yields and highest octane numbers on the 
product. While it is cooking, the mixture is quite red and messy looking from the red phosphorus floating 
around in it. It is best to take about an hour to warm up the reaction mixture to the boiling point, as this 
reduces the amount of by-products made. 

The progress of the reaction can be followed by watching the consumption of the red phosphorus. The 
majority of product is obtained in about 10 hours; after 16 hours over % is obtained, and after 24 hours, 
the reaction is done. 

When one day of boiling under reflux is up, the flask is allowed to cool; then it is diluted with an equal 
volume of water. Next, the red phosphorus is filtered out. A series of doubled-up coffee filters will work 
to get out all the red phosphorus, but real filter paper is better. The tiltered solution should look a golden 
color. A red color may indicate that all the phosphorus is not out. If so, it is filtered again. The filtered- 
out phosphorus can be saved for use in the next batch. If filtering does not remove the red color, there 
may be iodine floating around the solution. It can be removed by adding a few dashes of sodium bisulfite 
or sodium thiosulfate. 

Of these two, the thiosulfate is much preferred because it has the ability to destroy aziridine along with 
the iodine in the solution. You see. iodoephedrine makes aziridine (dimethylpheny] aziridine) by reaction 
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between the iodine atom and the amino group. See earlier in this chapter for the drawing of the aziridine 
in question. The high temperature at which this reaction works encourages its formation. 

The best way to add the thiosulfate or bisulfite is along with the sodium hydroxide or lye solution used 
to neutralize the reaction mixture. That is our next step. For the batch size given here, using 300 grams of 
iodine in 300 ml of water and about 150 grams of ephedrine hydrochloride, over 150 grams of lye or 
sodium hydroxide will be required to make the solution strongly alkaline (ph 13+). This amount of lye 
should be dissolved in about 600 ml of water and allowed to cool down. 

Now add the few grams of sodium thiosulfate or sodium bisulfite to the cooled-down lye mixture and 
stir until it dissolves. Slowly and with periodic shaking or strong stirring, add the lye solution to the 
filtered reaction mixture. If one prefers, one could also do the opposite and add the reaction mixture to 
the lye water with shaking and stirring. 

Some fizzing may be noted here as the reaction takes place. Then as the great heat produced by the 
neutralization reaction allows, the rest of the sodium hydroxide solution should be added with stirring or 
shaking to the reaction mixture. The meth free base which forms will float to the top of the water 
solution. Strong and prolonged shaking of the mixture is necessary to ensure that all the meth has been 
converted to free base. 

Then check the pH of the water layer using pH papers. It should read strongly alkaline. If not, add 
more lye, and continue shaking. 

With free base meth now obtained, the next step, as usual, is to form the crystalline hydrochloride salt 
of meth. To do this, a few hundred mls of toluene is added to the batch, and the meth free base extracted 
out as usual. If the chemist’s cooking has been careful, the color of the toluene extract will be clear to 
pale yellow. If this is the case, the product is sufficiently pure to make nice white crystals just by 
bubbling dry HCI gas through the toluene extract as described in Chapter Five. If the toluene extract is 
darker colored, a distillation is called for to get pure meth free base. The procedure for that is also 
described in Chapter Five. The yield of pure meth hydrochloride should be from 100 grams to 130 grams. 

If gummy binders from the stimulant pills are carried over into the reaction mixture, they produce a 
ncxt-to-impossible-to-break emulsion of meth, gum, toluene, and water when the reaction is done and it 
is time to extract out the meth. It is absolutely necessary that the pill-extraction procedure given in this 
book be followed. If this emulsion is encountered, the only way to break it is to first let the emulsion sit 
in a sep funnel for a few hours. Water will slowly work its way out and settle to the bottom where it can 
be drained away. The stubborn residual emulsion should be transferred to a distilling flask, and the 
toluene slowly distilled off through a fractionating column. This removes water from the emulsion as the 
toluene-water azeotrope. It may be necessary to add additional toluene to the distilling flask to get all the 
water removed. The gum sticks to the glass flask, and causes no further problem. Once the emulsion is 
broken, distilling should be stopped. The toluene-meth solution should be poured from the distilling 
flask, and the meth precipitated as hydrochloride as per the usual dry HC] bubbling method. 

When using hypophophorous acid instead of red phosphorus, a very similar procedure is followed. 
First, 50%+ hydroiodic acid solution is made. To do this, put 35 ml of the 30 - 50%hypophosphorous 
acid solution into a flask. Then slowly and with stirring add about 40 grams of iodine crystals to the 
hypophosphorous acid solution. The red color produced by the iodine will be sucked up as the 
hypophosphorous acid reacts with it to make hydroiodic acid. As the solution gets hot, cool it down in ice 
water. After about half an hour, a fairly clear to yellowish solution should result. If it is still red with 
iodine, the hypophosphorous acid solution you made wasn't strong enough and needs to be evaporated 
down some more. One could check for strength of the hypophosphorous acid by first reacting 3.5 ml of 
the solution with 4 grams of iodine, before moving onto the full batch given here. 
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Once the hydroiodic acid solution has cooled down, about 20 grams of ephedrine HCI or 
pseudoephedrine hydrochloride is added to the reaction mixture. A condenser is then fitted to the flask, 
and over the course of about an hour the mixture is slowly heated up to boiling using an oil bath to warm 
the flask. The solution should stay clear to yellowish colored as it warms up and cooks. 

Now gently boil the solution for about 6 hours. The reaction goes faster when using hypophosphorous 
instead of red phosphorus, so there is no need to go the full 24 hours. 

When the reaction is finished, processing the batch is very similar to the red phosphorus example. The 
reaction mixture is first diluted with an equal volume of water. Since red P wasn't used, there is nothing 
to filter out at this point. Then slowly add a solution of lye dissolved in water to the reaction, just as in 
the example using red P. It will make a lot of heat, so take your time and use shaking or strong stirring 
between adds of lye to the reaction mixture. 

Once enough lye solution has been added to raise the pH of the mixture to 13+, again shake the mixture 
strongly, and allow it to cool. The layer of meth free base should be floating atop the water. 

Now add about 150 ml of toluene or xylene to the mixture and shake it hard for a minute or so. Once 
the layers have settled, the meth dissolved in toluene layer will be floating atop the water. It should be 
clear to light yellow colored. Drain off the water layer and then add about 150 ml of fresh water to the 
sep funnel. Shake this mixture to wash the toluene extract containing the meth, and then let the layers 
settle. The water layer can then be drained off, and the toluene-meth layer poured into a beaker or similar 
glass cup. After letting this solution shed entrained water for about an hour, it can be poured into a clean 
beaker and bubbled with dry HCI gas to get the crystals of meth hydrochloride. The crystals are rinsed 
with some fresh toluene and then spread out on a plate to dry. The yield will be about 15 grams or so of 
meth. 

Example Recipe: 


Into a clean and dried lava lamp tube place 20 ml of water and two ml of concentrated hydrochloric 
acid. Next add 10 grams of sodium hypophosphite. Swirl to dissolve. Then slowly with cooling add I] 
grams of iodine crystals. This will react to produce a clear to slightly yellow tinted solution of hydroiodic 
acid and excess hypophosphorous acid. Some stirring or swirling will aid the dissolution of the iodine. It 
should all react. 

Next add anywhere from 5 to 10 grams of ephedrine or pseudoephedrine hydrochloride crystals. A 
somewhat dirty starting material can be compensated for by using less of it...i.¢...5 grams. 

Now begin heating this mixture. With hypo, it is good to start heating the mixture in the range of 110 C 
for a couple of hours before moving the heat up to 120-130 C for several more hours. Dirty starting 
material may take even longer to react! The hot acid vapors are kept inside the lava lamp by cooling the 
top of the lamp tube during the heating period. Do not allow them to evaporate out of the lamp tube. 

At the end of the heating period, let it cool off, then pour the reaction mixture into a sep funnel. Dilute 
the reaction mixture with an equal volume of water. Next add lye with shaking and cooling until the pH 
of the reaction mixture is roughly 14. Shake hard to base the meth! 

Once the mixture has cooled, extract out the product with roughly 50 ml of toluene. Separate otf the 
water layer, then wash the toluene layer with some fresh water. Separate off that water wash, and pour 
the toluene layer into a clean dry beaker. Let it set for a couple hours to shed entrained water. Then pour 
the toluene into another clean and dry beaker while leaving water droplets behind. Bubble dry HC! gas 
through this to get yields from 80% to near zero depending upon how clean the ephedrine or 
pseudoephedrine starting material was. 

Two additional methods exist for making hydroiodic acid, and while not as convenient as just adding 
iodine to red phosphorus, they produce a more pure acid. Further, they don’t require red phosphorus in 
the making of the acid, so the amount of that material needed for production is greatly reduced. 
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See /norganic Syntheses, Volume |. The first of these methods involves bubbling H2S gas into a 
suspension of iodine in water. The H2S gas is made by dripping HCI onto iron sulfide and piping the gas 
into solution just like the HC] gas made in Chapter Five. The excess H2S gas dissolved in the product 
acid is then boiled out of solution under a reflux. This method is quite good. 

The alternate method directly produces a very pure acid by direct union of H2 gas with I2 vapor in the 
Pt catalyst bed. This is really good if you aren’t afraid of putting together some glass tubing. 

There are a few variations upon the standard HI/red P recipe that | have just given. Some people like 
to use the free base of ephedrine or pseudoephedrine rather than the hydrochloride crystals. This gives 
them a somewhat better yield of product in the reaction. When using the free base rather than 
hydrochloride crystals, one has to increase the strength of the acid a bit to compensate for the HI which 
will be consumed by the free base. In the example batch given, increasing the amount of iodine used to 
380 grams will cover the amount sucked up by the free base. 

Another variation is to do the heating of the ephedrine/HI/red P mixture inside a pressure vessel able 
to withstand at least SO pounds of pressure. This is said to greatly speed up the reaction. This variation 
has never become very popular because such pressure vessels aren’t easily found on store shelves. If one 
should rupture a pressure vessel containing a cooking batch, a most regrettable fire is likely to result. 

The HI/red P variation that was really popular in the mid ‘90’s is called the Push Pull method. Our 
triend ReadyEddie would like to share his Push Pull recipe for making 10 gram batches. It is a lot faster 
than the standard HI/red P method, and the equipment used is pretty basic. Do note that the more 
concentrated conditions of the push pull make the pill “gaks” even more effective for killing the reaction. 
Push Pull by ReadyEddie. The push/pull does not take a lot of skill but does take a bit of understanding 
of what one is dealing with. First of all this method does require some very watched items. Red 
phosphorous and iodine crystals can bring unwanted attention if ordered from different supply 
companies. If by chance one can’t seem to obtain these items anywhere, there is still hope. These items 
can be obtained OTC (over the counter) at your nearest supermarket. If one can get one’s hands on lab 
grade without getting a one-way ticket to the slammer, it’s well worth it. 

The striking pads of matchbooks contain a small amount of red phosphorous. It’s not pure, so it 
should be cleaned up before use. Iodine crystals can be converted from iodine tinctures. Tinctures can be 
found on the shelf in many different supermarkets, and come in 2 % strength in a 30 ml bottle. 

Tinctures can also be found at cattle supply houses, in pint and gallon sizes, and comes in a 7 % 
strength. Sometimes iodine powder or pellets can be found in cattle supply stores as well. It’s called 
iodine prill and works great just the way it is. 

There are many different ways to collect red phosphorous off of matchbooks. An easy way is to just 
scrape it off with a razor blade. A better way is to cut the strikers off and soak them in acetone until the 
red phosphorous falls off. It takes a very large amount of strikers to obtain a large enough pile to do 
anything with, but it can be done and has been done by many. 

After all falls off the paper, take the paper out and filter the acetone/red phosphorous through two 
coffee filters and now rinse with distilled water and let dry. Now mix up a solution of 20% sodium 
hydroxide. That is 20% grams of sodium hydroxide in 100 ml of distilled water. Place the dry red 
phosphorous that was collected in a beaker or flask of choice and add the hydroxide solution to it, heat on 
low heat for a few hours then filter through two coffee filters again. When dry, rinse with hot distilled 
water a few times and let dry. This will give a pretty pure powder that will fire off a push/pull reaction. 
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To convert (2%) iodine tinctures the following are used: 


500 ml (2%) iodine tincture 

25 ml muriatic acid (hardware store strength) 
235 ml hydrogen peroxide (3% topical solution) 
862 ml distilled water 


To convert (7%) iodine tinctures, the following are used: 


I pint of (7%) tincture 
3 pints of (3%) peroxide 
2 oz. of muriatic acid 

/ cup of distilled water 


Pour the tincture in a one gallon milk jug, add the muriatic acid, mix it all together (well), and let sit 
for a half an hour. Now add the 3% hydrogen peroxide and mix this in real well and let it sit again for 
another half an hour. Add the distilled water and shake the hell out of it and then let it sit for another half 
an hour. 

There should be an orange layer on top of a dark grey layer. The grey layer is what you want. The 
grey layer is todine crystals that have crashed out of solution. Pour off the orange layer, add more fresh 
distilled water to them and shake again, let sit for a few minutes. Pour off the orange solution again. Do 
this a total of three times. After the third time, pour the contents through two coffee filters. Now the 
crystals need to be wrung dry. Wring dry and put them in another stack of coffee filters and wring them 
out again. Keep doing this until one gets a nice solid dry ball of crystals. 

That’s it. One should have nice iodine crystals that will work in the reaction. Store the crystals in a 
dark-colored jar or bottle. 

Warning: When making one’s own crystals from tinctures, wear eye protection and chemical 
resistant gloves. Remember that iodine is poisonous, so be safe and work outdoors. 
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As one can see from Figure 40, it is very easy to construct the apparatus for this reaction. A small 
clear beer bottle can replace the flask if one is not on hand. This setup can also be made larger or smaller 
for different size batches. 

If, for example, one wants to do a 20 gram batch, use a 500 ml flask or bottle and two 64-oz. plastic 
Gatorade jugs. Make sure all the hoses are sealed in place because one doesn’t want any leaks. 

The reaction can be very quick, but other times it may not be. Keep a bucket of dirt or sand around in 
case 1t is needed to smother a phosphorous fire. This is a slim possibility, but be on the safe side. 

With lab grade red phosphorous and iodine crystals, the ratios by weight are I gram pseudo- 
(ephedrine) HCI to | gram of iodine crystals to 0.5 gram of red phosphorous. With OTC chemicals, the 
ratios are | gram pseudo-(ephedrine) HCI to 1.5 grams of 1odine crystals to 0.7 gram of red phosphorous. 

So now let’s get started with the reaction. First thing to do is set up the push/pull vessel. Fill the first 
water tank with distilled water % of the way full. The second one leave empty. The drain hose from the 
second tank is put down the drain past the u trap or in a bucket of cat litter. Weigh out the pseudo- 
(ephedrine) HCI and place inside the flask or bottle, no more than a 10 gram batch in a 250 ml size flask 
or bottle. Next weigh out the iodine crystals and put them inside with the pseudo-(ephedrine) HC]. Mix 
them together very well and stopper the flask or bottle and place it in the freezer for around 3-4 minutes. 
Weigh out the red phosphorous. Take the flask from the freezer, the reactants should be dark and may be 
a dark thick-looking mud. Place the red phosphorous in the flask, mix in good with a glass rod and hook 
it up to the water tanks. If the drain hose is down the drain, it’s time to turn on the water to keep the 
fumes down. 

{f using lab grade chemicals, one may have to add a few drops of distilled water to get the reaction 
going. For OTC chemicals, no water should be needed; just heat the reactants a little and it should fire. 
Do not flood the reaction with water! Place the flask on a coffee cup warmer or in a hot water bath. 
When the reaction starts, take it off the heat. 

During the first phase of the reaction, the mixture tums to a thick liquid and starts bubbling. The 
small bubbles will be kind of silvery looking. Some gas may now be pushing into the first water tank and 
water into the second. The contents inside the flask will rise some. A light yellow-colored mist and white 
fog inside the flask is normal. Continue to add, on and off, heat to maintain an easy bubbling reaction, at 
least around 15-20 minutes or until bubbling begins to slow. 

In the next phase, increase heat to the flask; slowly raise it up to between 160°-180° F. The reaction 
should begin to bubble very rapidly. The color of the reaction will change to a dark purple or reddish 
with a yellow tint. The small reaction bubbles will start turning into big bubbles that collapse into large 
holes. The reaction should be pushing gas into water tanks, but a lot harder this time. The contents will 
rise quickly, and may start to smoke. If so take off the heat and swirl the contents around in the flask to 
get the smoking to stop. Swirling will also keep the reactants from rising too high. Let react until all 
seems to be dead inside the flask (no reaction) even with applied heat. A pull may be noted. If not, that’s 
alright too. Sometimes there is no pull with small reactions. Tilt the flask, if reactants are not longer 
stuck and slowly flow off the bottom and sides, it should be finished. Let cool to room temperature and 
then add 100 ml of distilled water. Next, heat on a water bath at 150° F in an open flask for 30 minutes to 
tree the contents. Filter all the red phosphorous out of the mix. A couple of coffee filters work well for 
this. 

After filtering the red phosphorous out, the color should be clear to pale yellow. If one gets a dark 
orangeor red color that does not filter out, the reaction may not be done or the adulterants in the pill 
mayhave messed it up. If this is the case try putting the red phosphorous back into the water it was 
filtered out of. Heat it up to about 200° F for two hours to complete it. If this doesn’t work, the gak in the 
pills may have messed the reaction up. 
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Now it’s time to base and extract the meth base with a non-polar solvent such as toluene. Wash the 
solvent/base layer with distilled water a few times, and dry with dehydrated Epsom salts. Gas the 
solvent/base layer to get crystals of methamphetamine. 

And that is the end of Ready Eddie’s Push/Pull recipe. The reader should be aware that the push pull 
method is much more vulnerable to the yield lowering effects of the new pill ingredients than are the 
standard hydroiodic acid boi! methods given earlier in this chapter. Only very pure pseudoephedrine or 
ephedrine should be used in this method. 

Warning! lodine and red P are now very “hot” items. Ordering them is likely to cause the cops to 
follow right behind! 


Method Five: Zinc Reductions 


Check this one out! In Journal of Organic Chemistry, Volume 26, page 99, the ester of a benzyl 
alcohol was reduced to the alkane by using zinc metal and formic acid. Not a bad idea, huh? Simple 
materials, non-toxic reaction materials, waste, and maybe good yields of meth. 

There is a more general reduction method for benzyl alcohols which uses trifluoroacetic acid and 
sodium borohydride, but trifluoroacetic acid is a potent rat poison and pretty effective people poison as 
well. I’1l be damned if I’m the one who gets blamed for introducing “the rat poison meth recipe.” Try this 
method. If it works, fine. If not, you know how ] like those other methods. Stick with them. 

In the journal article’s procedure, they put 20 grams of an ester of the benzyl alcohol in a flask along 
with 40 grams of zinc metal, 160 grams (about 130 ml) of 95% formic acid, and 40 ml of water. They 
refluxed the mixture for 5 hours, then after cooling, the zinc metal left over was filtered out. The filtered 
reaction mixture was then made strongly alkaline with sodium hydroxide solution, and the product 
extracted out with toluene. 

How would one tinker with this recipe to use ephedrine? First, 1 would put the 20 grams of ephedrine 
hydrochloride in the flask. Then I would add the 130 ml of 95% formic acid. I would heat this mixture on 
a hot water bath for a few hours to make the formic acid ester of the ephedrine. Then ] would add the 
zinc metal and the 40 ml of water, and heat the mixture to reflux for 5 hours. 

After cooling, filtering and making strongly alkaline with sodium hydroxide solution, the toluene 
extract likely contains the formic acid amide of meth. This would be hydrolyzed by boiling with 
hydrochloric acid, just like in Chapter Five. The product is then recovered from the hydrochloric acid just 
as in that chapter, distilled, and bubbled with HCI gas to get crystals of meth hydrochloride. 

Would you like another recipe? I like to use this one for about 10 gram batches. It’s fast and pretty 
good. The guys who filed for US Patent 6,399,828 lifted their application from my work, and refined the 
procedure. This only works with ephedrine, because pseudoephedrine will not form an ester so easily! 

First, make about ‘4 gram of palladium black by adding sodium borohydride to a well-stirred solution 
containing one gram of PdCI2 in water. See Journal of the American Chemical Society, Volume 84, 
pages 1493-95. | suck up the settled black catalyst with a pipette and squirt it into a filtering flask. Then 
take a balloon and put the end of it over the vacuum nipple of the filtering flask. Tie it in place with some 
string so that it doesn’t leak air when one blows air into the filtering flask. Add 50 ml of water to the 
filtering flask as solvent for the reaction. 

Now take the ester reaction mixture made by heating 10 grams of ephedrine hydrochloride with about 
60 ml of glacial acetic acid and a little perchloric or nitric acid and isolate the ester from the reaction 
mixture by slowly dripping in naptha with stirring. After crystallizing in a freezer overnight, filter out the 
crystals and let them dry ona plate. Then toss them into the filtering flask with the palladium black. Put a 
magnetic stir bar into the filtering flask, too. 
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Begin fast magnetic stirring, then toss a piece of sodium borohydride about the size of a split pea into 
the flask, and quickly stopper the flask to hold in the hydrogen generated. When the fizzing stops, add 
another piece of sodium borohydride, continue this until the balloon stays inflated with hydrogen. 

Now filter out the palladium black for reuse. Put the filtered batch in a sep funnel, and add lye solution 
with shaking until the mixture is strongly alkaline. Extract out the meth with toluene, separate off the 
toluene layer, and bubble it with dry HCI gas to get about 10 grams of a very nice meth. You'll like this 
recipe! If you should have trouble getting the PdC!2 to dissolve in the water, add a few drops of HC], that 
will make it dissolve. 

One can get closer to the Patent's procedure by using Pd on carbon rather than Pd black. To do that, 
simply add activated carbon powder to the PdCl2 solution mentioned 4 paragraphs ago. In this recipe 
example, it would be 1/2 gram PdCl2 and 2.5 grams activated charcoal powder. When using this 
variation, it's hard to tell when all the PdCl2 has been reduced to Pd metal by the borohydride, so you 
have to let the carbon settle in the solution to see if the brown color of the PdCl2 has all been removed 
from the water. Catalyst formation is complete when the water solution is clear after the Pd on carbon has 
settled. 

Another pretty useful procedure for converting ephedrine or pseudoephedrine to meth is to convert the 
ephedrine to chloroephedrine using Lucas Reagent. This reagent has the advantage of being much more 
easily obtained than thionyl chloride or PCI5, so that scientific supply houses can be left out of the 
supply loop. One can then pretty easily hydrogenate the chloroephedrine to meth. 

The method was originally introduced by Wizard X, so due credit should be given to him. The cooking 
procedures can be found in Vogel's Textbook of Practical Organic Chemistry, 5th edition page 555. 

Lucas Reagent is a mixture of concentrated 35% lab grade hydrochloric acid, and a chloride salt. Zinc 
chloride is the preferred chloride for this mixture, but calcium chloride and nickel chloride work as well. 

To make chloroephedrine from ephedrine or pseudoephedrine, put 25 ml of lab strength hydrochloric 
acid into a round bottom flask, then add 8 grams of anhydrous calcium chloride. Calcium chloride is 
commonly sold at gas stations and hardware stores as ice melter during the winter months. As it, it 
usually has roughly 20% water contained within the pellets. This can be removed by grinding the pellets 
and putting them into a glass baking dish. Bake the powder in an oven at 350 to 400 F for a few hours to 
drive off the water, then scoop the dried powder into a dry glass container with a lid for storage. The 
powder will suck up water from the air, so work quickly. 

When the anhydrous calcium chloride has been added to the flask, then add 10 grams of ephedrine HCl 
or pseudoephedrine HCl. Attach a reflux condenser to the flask, and heat the mixture in a boiling water 
bath for about 10 hours. 

Once the mixture has cooled down, it's time to get the product, chloroephedrine. Mix up a concentrated 
solution of sodium carbonate in water. The most convenient source for sodium carbonate is Arm and 
Hammer washing soda found in the detergent section of the grocery store. Lye shouldn't be used for free 
basing chloroephedrine because it can cause aziridine to be formed. Slowly add the sodium carbonate 
solution to the reaction mixture. It will fizz a lot as it neutralizes the hydrochloric acid. 

When enough sodium carbonate solution has been added so that the fizzing upon addition of more 
solution stops, it's time to shake the solution hard for a couple of minutes. Stop from time to time to vent 
off any additional CO2 which may be produced. Then stop and let the solution settle. 

The chloroephedrine should be floating atop the water as an oily layer. Check the pH of the water layer 
with pH paper. It should read around 12. Now extract the chloroephedrine by adding 50 to 100 ml of 
toluene or xylene, and shaking. The chloroephedrine free base will go into the toluene or xylene. Allow 
the layers to settle, and then drain off the water. Now add about 50 ml of clean water, and shake to wash 
the toluene solution. Allow it to settle, and then drain of f the water layer. 
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The toluene layer containing the chloroephedrine should be poured into a clean beaker and allowed to 
sit for a few hours to shed entrained water. Then it is poured into another clean beaker, and dry HC! gas 
is bubbled through it to get crystals of chlorephedrine HCI. They are rinsed with some clean toluene and 
then spread out on a plate to dry. The yield will be about 75% and the hydrogenation procedures for 
reducing chloroephedrine to meth can then be followed. 

A more direct one pot method shows some promise for this reaction pathway. That method is to replace 
the calcium chloride with nickel chloride. Then after heating the reaction mixture to make 
chloroephedrine, zinc dust could be added to the reaction mixture to produce nickel catalyst and 
hydrogen for the reaction. | have not yet had the opportunity to personally check out this interesting 
possibility. 
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Chapter Sixteen 
Methcathinone: Kitchen Improvised Crank 


One designer variant upon the amphetamine molecule which gained popularity and publicity a few 
years ago is methcathinone, commonly called “cat.” This substance is remarkably similar to the active 
ingredient found in the leaves of the khat tree which the loyal drug warriors on the network news blame 
for turning peace-loving Somalis into murderous psychopaths. The active ingredient in the khat leaves is 
cathinone, which has the same structural relationship to methcathinone that amphetamine has to 
methamphetamine. It is made by oxidizing ephedrine, while meth can be made by reducing ephedrine. 


pi 
©) H-CH CH, 
Ephedrine 


¥ e 
CH, H 


Cc 
Bid CH, 


Q ‘N’ 
W7r it 
CH,~ CH CH, JC -CH CH, 


Methamphetamine Methcathinone 


The high produced by methcathinone is in many ways similar to the one produced by 
methamphetamine. For something so easily made and purified, it is actually quite enjoyable. The main 
difterences between the meth high and the methcathinone high are length of action and body feel. With 
methcathinone, one can expect to still get to sleep about 8 hours atter a large dose. On the down side, it 
definitely gives me the impression that the substance raises the blood pressure quite markedly. This drug 
may not be safe for people with weak hearts or blood vessels. Be warned! 

Chronic use of methcathinone causes a person to become very stinky, as the foul metabolic breakdown 
products of cat come out of one’s pores. Be double-warned! 

Cat is best made using chrome in the +6 oxidation state as the oxidizer. | recall seeing an article in the 
narcoswine’s Journal of Forensic Science bragging about how they worked out a method for making it 
using permanganate, but that method gives an impure product in low yields. Any of the common 
hexavalent chrome salts can be used as the oxidizer in this reaction. This list includes chrome trioxide 
(CrO3), sodium or potassium chromate (Na2CrO4), and sodium or potassium dichromate (Na2Cr2O07). 
All of these chemicals are very common. Chrome trioxide is used in great quantities in chrome plating. 
The chromates are used in tanning and leather making. 

For preparation of this substance, see US Patent 2,802,865. Formerly, back in the days when ephedrine 
pills were 30-40% active ingredients by weight, and the fillers were mostly water-insoluble, one could 
Just extract these pills with water and directly perform the oxidation in the water extract. Now, with the 
garbage pills containing guaifenesin and a water-soluble fiber filler, the extraction-free basing-extraction- 
crystallization-isolation procedure given in this book absolutely has to be used. Using the old procedure, 
one gets a mess that look likes a milkshake at the end of the reaction. 
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Pseudoephedrine can also be used to make cat. The pills containing this starting material must be 
extracted according to the directions given in Chapter Fifteen, and then converted to racemic ephedrine 
(called racephedrine) by heating with HCI solution as also described in that chapter. This will yield dl or 
racemic cat, which is almost as potent as cat made from ephedrine. 

Note in the patent that for each molecule of ephedrine or racephedrine in the reaction mixture, there 
are .66 atoms of Cr+6 in the solution. As a result, the amount of Cr+6 substance used in this reaction will 
vary with the compound used. For example, in the one-tenth mole-size batch given here, 20 grams of 
ephedrine or racephedrine hydrochloride will react with: 


10 grams of Na2Cr207®2H20 
10 grams of NaCrO4 

22.8 grams of NaCrO4@1OH20 
12.9 grams of KCrO4 

10 grams of K2Cr207 

6.6 grams of CrO3 


There are two main precautions to be adhered to in doing this reaction. The first one is the need to 
keep the temperature of the reaction mixture below 100° F. It is better to keep it well below that. To keep 
the reaction temperature down, the glass container in which the reaction is done should be packed in ice. 
| have also heard that very fast stirring will so speed up the reaction that the ice bath fails to keep the 
temperature down. This is only a problem with large-size batches about one mole in size or larger. In 
these big batches, a favorite agitation technique was to put the reaction mixture contained in a glass jug 
surrounded by ice in a cooler into the trunk of a car and spend a few hours driving on rough back roads to 
stir the mix. 

The other main precaution is to add the Cr+6 solution slowly to the ephedrine or racephedrine with 
stirring. It is best to do the addition dropwise, but with larger batches, this is just not practical. In any 
case, use Some common sense as to the rate of add for the chrome. 

To do the reaction, 20 grams of ephedrine or racephedrine hydrochloride is dissolved in 50 ml of 
water, then 5 ml of concentrated sulfuric acid is slowly added to it with stirring. The beaker containing 
this mixture should then be nestled in ice to cool down. Then, in another beaker mix 45 ml of water with 
7.5 ml of sulfuric acid and the amount of Cr+6 compound listed above. 

Begin stirring the ephedrine solution, and then dropwise add the Cr+6 solution to it. The addition 
should take about ‘42 hour. The chrome solution will be clear orange-red going into the mix, but it soon 
darkens to a blackish-red. The stirring should be continued for a reaction time of four hours. Shortening 
this reaction time gives poor yields and incomplete oxidation. Exceeding this reaction time causes 
destruction of the product, and again poor yields. The preferred solution temperature during the 4 hour 
reaction time is 80-90° F. The amount of cooling required will depend on the batch size. 

When the reaction time is over, a 20% solution of lye in water should be added to the reaction mixture 
with stirring until it is strongly alkaline to litmus. Now pour the mixture into a sep funnel, and shake 
vigorously for a couple of minutes to ensure complete conversion of the cat to free base. The chrome will 
come out of solution as a greenish sludge. Extract this mixture with two 50 ml portions of toluene. The 
extracts should have a mild yellowish tint. The pooled toluene should then be washed once with 100 ml 
of water and then the toluene layer should be poured into a beaker to sit for about an hour. This will 
allow entrained water to settle and stick to the glass. Now pour the toluene solution into a fresh, clean 
beaker and bubble dry HCI gas through it, as described in Chapter Five, to get crystalline cat 
hydrochloride to precipitate out of solution, Filter this out as also described there, and spread the crystals 
out on a plate to dry. The yield of white to maybe slightly yellow-tinted crystals is a little over 10 grams. 
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The yield from this reaction is quite variable, ranging from 10% up to 80%. One often gets unreacted 
ephedrine instead of cat. Also, at times, it’s been reported to me, a very dangerous byproduct can be 
formed. This byproduct causes one’s blood to gel if it is injected. The nature of this byproduct is 
unknown to me. If there’s a possibility that the cat is going to be injected, then one should re-crystallize 
the crude yellow-tinted cat from acetone. 

So that is the standard cat recipe. How can it be improved? Let’s consider the time at which this patent 
was filed, the mid-50s. Just after this time, it was discovered that using acetone as the solvent for Cr+6 
oxidations gave much better results. It prevents over-oxidation of the product, which is the real problem 
with the original recipe. Pseudoephedrine is particularly vulnerable to the over-oxidation, so by using 
acetone solvent, pseudoephedrine could probably be used in the reaction. 

In this acetone variation, | would put the 20 grams of ephedrine or pseudoephedrine in a beaker with 
50-100 ml of hardware store acetone. Then I would mix 25 ml of water with 10 ml of sulfuric acid, and 
then mix the prescribed amount of Cr+6 compound into this acid-water solution. After cooling, the Cr+6 
solution should be dropwise added to the acetone-ephedrine hydrochloride mixture with stirring. 

Afiter the reaction is complete in a few hours, | would pour the reaction mixture into about ten volumes 
of water. Then I would make the water solution strongly alkaline by adding lye water solution with 
shaking. Then | would extract out the cat with toluene, and then bubble this extract with dry HCI gas to 
get crystals of cat hydrochloride. The yield should be greatly improved, and the reaction should be more 
reliable. 

If one really wants to get elegant, we could use the preferred oxidizer for benzyl alcohols, activated 
manganese dioxide. See Journal of Organic Chemistry, Volume 26, pages 2973-75 (1961). 

To make activated MnO2, one dissolves 1100 grams of manganese sulfate tetrahydrate or 833 grams of 
manganese sulfate monohydrate in 1500 ml of water. 1170 ml of a 40% solution of sodium hydroxide in 
water is also prepared. Finally, one makes a solution of 960 grams of potassium permanganate in 6 liters 
of water. The permanganate solution is heated to 80-90° C, and then the manganese sulfate solution and 
the sodium hydroxide solution are simultaneously added to the permanganate solution over a period of 
about one hour, while maintaining the temperature of the permanganate solution at 80-90° C. Strong 
stirring of the permanganate solution is done during the addition. Manganese dioxide precipitates out of 
solution as a fine brown solid. Continue stirring for an additional hour. 

The hot solution is then filtered to collect the manganese dioxide, and the filter cake in the Buchner 
funnel is washed with water until the purple color of permanganate no longer comes out with the water 
rinse. The solid (manganese dioxide) is then baked in an oven at 110-120° C for about 4 hours to dry it. It 
is then ground finely, and returned to the oven for another bake at the same temperature. This is activated 
manganese dioxide. 

Then a toluene or Coleman camper fuel extract containing about 20 grams of ephedrine or 
pseudoephedrine free base is diluted to a volume of about 500 ml with more of the same solvent. Then .4 
mole of activated manganese oxide (35 grams) is added. The mixture is stirred, and preferably heated to 
reflux for S hours. A Dean-Stark trap to remove water will increase yields. 

Then the cooled reaction mixture is filtered to remove the activated MnO2 and the MnO formed by the 
oxidation. Then dry ICI is passed through the solution to collect the product, cat hydrochloride in about 
80% yield. Your Uncle thinks this variation is more bother than it is worth, especially considering that 
permanganate is a List I] chemical, and not easily available at the hardware store. 
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Chapter Seventeen 
Brewing Your Own Ephedrine 


I love to guzzle beer. Not that mass produced swill, but real beer tumed out in small batches by 
microbrewers and homebrewers. Beer that has some body, flavor, and a real kick! Homebrewing is Just a 
joy. as lots of people have found out. Stores selling supplies to the homebrewer have sprung up in every 
backwater town. They are just all over the place, and newspapers catering to the homebrewer or fans of 
microbrews can be picked up for free at the local liquor store. The ads in these newspapers are 
predominately for mail-order brewing supplies at discount prices. 

What a fortunate coincidence that the industrial process for making ephedrine is just a fermentation 
process using brewer’s yeast. This process is much cheaper than extracting ephedrine from Ma Huang, 
and yields I-ephedrine as the product. Other chemical processes give product mixtures that consist of d 
and | ephedrine and pseudoephedrine. If one wishes to scale up production beyond that which can be 
sustained by scrounging pills and extracting them, this fermentation is a very viable alternative. 

This process uses benzaldehyde as the starting material, so essentially one could consider this method 
as an alternative to the Knoevenagel reaction back in Chapter Nine. The fermentation action of the 
brewer’s yeast takes the place of that List | chemical nitroethane. 

Benzaldehyde is easily available, in spite of the fact that it too is a List I chemical. Oil of bitter 
almonds can be used as is, once the HCN it contains is removed by applying a vacuum to the oil. On a 
larger scale, the electric oxidation of toluene procedure given in Chapter 9 would give all the 
benzaldehyde that could ever be desired. 

The fermentation action of brewer’s or baker's yeast converts benzaldehyde to I-1-phenylpropanol-| - 
one-2 in a yield corresponding to about 70% by weight of the benzaldehyde added to the fermentation 
mixture. This phenylacetone derivative is then reductively alkylated with methylamine by any one of 
several procedures to give I-ephedrine. 
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One would think that the reductive alkylation of that phenylacetone derivative would yield d,l- 
ephedrine, and then that reduction of that d,l-ephedrine would then give d,l-meth, that same racemic meth 
that results 
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from reductive alkylation of phenylacetone. (Your Uncle prefers the buzz produced by the racemate over 
the harsher, more nerve jangling buzz produced by d-meth.) Apparently, this isn’t the case. The 
references 

for this process claim that solely I-ephedrine is produced, and then reduction of this l-ephedrine, which is 
identical to natural ephedrine, yields that potent but harsh d-meth. 

To start with this project, one would first want to read a home beer brewing book, such as Better Beer 
and How to Brew It, since the processes are so similar and much of the same equipment and materials 
will be used. I have this book, and it is good. This is all you need to sound like a real brewer when you 
head down to the Brew Shop in your town to pick up supplies. 

As with regular beer brewing, one starts with a brew vat, five gallon plastic pails work just fine for this 
purpose. They should be cleaned, then rinsed with bleach diluted with several volumes of water to 
disinfect the surfaces, then rinsed some more with clean water to remove the bleach residue. 

Next fill the pails with tap water until they are half to 2/3 full. We are now ready to brew. See Drug 
Trade News, Volume 16, Number 16, page 27 (1941), (I love that reference) and Wallerstein Labs. 
Commun, Volume 4, Number 13, page 213 (1941). Also see Chemical Abstracts, Volume 17, page 1484, 
and Biochemische Zeitschrift, Volume 115, page 282 (1921), and Volume 128, page 610 (1922). These 
articles will give you some historical perspective on the process. Then go to Biotechnology and 
Bioengineering, Volume 34, pages 933-41 (1989) and World Journal of Microbiology and 
Biotechnology, Volume 16, pages 499-506 (2000) for more contemporary techniques. 

Into the pail the brew mixture is made up by adding molasses to clean warm water. Add roughly 31 
grams of molasses for each quart of water in the pail, and fill the pail no more than 3/4 full of water 
because there will be frothing and foaming when the yeast starts to grow. Then live baker's yeast is 
added. The best yeast to use are the cakes of refrigerated yeast found in the grocery store rather than the 
freeze dried packets, although both would work. It takes a lot of yeast to do the chemical transformation, 
so stir in the package of yeast, and let the yeast grow at about 80 F, like one would when making bread. 

When the brew mixture in the pail has been fermenting for about 8 hours at warm room temperature, 
it's time to add the benzaldehyde. Start with about 4 ml of benzaldehyde for each quart of water in the 
pail. Once the benzaldehyde has been added, bubble some air through the culture using an aquarium 
pump. Then add about |/2 ml of acetone per quart of water. Acetone is found in the hardware store's 
paint section and a bit of it in the mixture increases the yield of product. Also add about 1/4 gram of 
epsom salts for each quart of water. The magnesium in epsom salts aids the conversion of the 
benzaldehyde. Allow the yeast to work for about 4 hours and then add an additional 4 ml of 
benzaldehyde for each quart of water in the pail. Adding all the benzaldehyde at once would tend to 
poison the growing yeast and ruin the yield. Then continue the aeration with the aquarium pump for at 
least another 8 hours as the yeast completes the conversion of the benzaldehyde. 

During the course of the fermentation, an enzyme called carboligase (pyruvate decarboxylase) 
produced by the yeast converts the benzaldehyde to phenylpropanol-l-one-2. It is believed that the 
enzyme links acetaldehyde or acetic acid made by the fermenting yeast with the benzaldehyde to give the 
product. In any case, in less than a day, one gets a yield of product amounting to 70% of the amount of 
benzaldehyde used. 

When the fermentation is completed after about 12 hours or so, it’s time to recover the 
phenylpropanol-]-one-2 {rom the brew mixture. The yeast in the mixture is a problem. With regular beer 
brewing, the yeast just settles to the bottom of the fermenter when the fermentation is complete. 
Siphoning is then done to remove the clear beer from the settled yeast. If you have days to let the yeast 
settle, that may be an option. The industrial process uses centrifugation of the fermentation mixture to 
force the yeast to the bottom. I’m sure that works well for them, because once the centrifuge is installed, 
no materials need be purchased from then on to settle the yeast. The centrifuge pays for itself. 
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Brewers approach unsettled yeast in two ways. On a small scale, they will add a material called 
“finings” to the brew mixture, and it settles the yeast. On a larger scale, they will filter the brew. Yeast is 
some gummy stuff. It will plug a filter paper in no time flat, so in addition to the filter paper, they use 
filter aid. 

Filter aid is stuff like Celite (diatoms), powdered cellulose, or even a bed of sand to catch those 
gummy yeast particles before they get to the filter paper and plug it up. 

Once the yeast has been removed from the brew mixture, the phenylpropanol-1-one-2 can be extracted 
out of the solution. The original references used ether to do the extraction. I would suggest substituting 
hardware store toluene. Several extractions with a few hundred ml portions of toluene should be enough 
to completely remove the product froma 5 gallon pail fermenter. 

Next the combined extracts should be distilled to remove the toluene. Once the toluene is mostly all 
gone, the residue should be fractionally distilled under a vacuum. The product, also called 
phenylacetylcarbinol, distills over the range of 100° C to 150° C under a vacuum of 14 torr. A really 
good aspirator using nice cold water will pull a vacuum this strong. Weaker vacuums will result in higher 
boiling ranges. The yield of distilled product amounts to around 70% of the amount of benzaldehyde 
added to the fermentation mixture. 

An alternative to vacuum distillation is to isolate the phenylpropanol-|-one-2 by means of the bisulfite 
addition product. Take a volume of water roughly equal to the toluene extracts. Dissolve about 10 to 20% 
by weight of sodium bisulfite into the water, then cool it down to around 10 C. Sodium bisulfite is 
commonly sold at brewing supply shops. Now pour the toluene extracts into a sep funnel or other glass 
container, and then add the sodium bisulfite solution. Shake the two of them together for a few minutes, 
then let the layers settle. The product will be in the water layer on the bottom, so drain it off and save it. 
The toluene layer can be thrown away. 

To recover the product, prepare a 10% by weight solution of sodium bicarbonate in water. Arm and 
Hammer bicarb is the most convenient source of sodium bicarbonate. With stirring, drip in the bicarb 
solution to the bisulfite solution containing the product until no more bubbles of CO2 are given off. The 
bisulfite addition product of the phenylpropanol-I-one-2 has just been broken, and the product can be 
extracted with solvent. Toluene or ether (starting fluid) are suitable extracting solvents. With ether, 
simply extract, separate the ether layer, and allow the ether to evaporate away. With toluene, a source of 
vacuum to aid the evaporation of the solvent would be helpful. 

Now the phenylpropanol-|-one-2 can be reductively alkylated to give I-ephedrine. Any one of several 
methods can be used, just as in the case of reductively alkylating phenylacetone to meth. Method number 
one has to be catalytic hydrogenation using platinum catalyst. 

In the example taken from US Patent 1,956,950, the chemists place 300 ml of the distilled 
phenylpropanol-l-one-2 in the hydrogenation bomb along with one gram of platinum catalyst, and 85 
grams of 33% methylamine solution. They state that it’s advantageous to add some ether to the 
hydrogenation solution. “How much is some?” They don’t say. They then hydrogenate the solution in the 
usual manner, with up to 3 atmospheres of hydrogen pressure, and magnetic stirring of the contents of the 
hydrogenation bomb. 

When absorption of hydrogen stops in two or three hours, the platinum catalyst is filtered out. Then the 
ethery hydrogenation mixture is shaken with a volume or two of 10% HCl solution to pull the ephedrine 
out of the ether and into the acid water, forming the HC! salt of ephedrine. The ether layer is separated 
off with a sep funnel, then the dilute acid is boiled away. The residue is diluted with a little alcohol, and 
then a lot more ether. Passing dry HCI through this mixture then gives crystals of pure ephedrine 
hydrochloride. Their yield was around | 10 grams. 

My commentary on this hydrogenation? That yield is awfully low. Using phenylacetone as a guide, 
one should be expecting a yield around 300 grams of ephedrine. What’s up? Check out the amount of 
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methylamine used. There are about two moles of the phenylacetone derivative, but they don’t even use 
one mole of methylamine. It should be the other way around, an excess of methylamine. Perhaps this is 
how they only get I-ephedrine from the phenylacetone derivative. In any case, I’d much rather have 300 
grams of racephedrine than 110 grams of l-ephedrine. My thoughts are that one would be better served 
just going to Chapter Eleven, and just plug in this phenylacetone derivative for the regular 
phenylacetone. That means two or three moles of methylamine for each mole of phenylacetone, alcohol 
as solvent, and a bit more platinum catalyst in the mixture. 

In the patent, they give another reductive alkylation example. They use amalgamated aluminum as the 
reducer, just like in Method Three in Chapter Twelve. They take 120 grams of the undistilled 
fermentation product containing the |-phenylpropanol-l-one-2, and drip it over the course of two hours 
into a solution of 10 grams of methylamine in 500 ml of ether in the presence of 20 grams of activated 
aluminum amalgam. Simultaneously, they drip into the mixture 20 to 30 ml of water. Stirring of the 
mixture is required. 

The vigorous reaction that sets in is moderated by periodic cooling. When the reaction is complete 
after a few hours, they filter the mixture to remove the aluminum. Then they shake the ether solution with 
10% HC! solution to draw the ephedrine into the water. The ether layer is separated, then the dilute acid 
boiled off. The residue is thinned with a little alcohol, then dissolved in a lot more ether. Bubbling with 
dry HC! gives 25 to 45 grams of | -ephedrine hydrochloride crystals. 

My commentary on this procedure is identical to the last one. So little methylamine used! I haven’t 
tried this, but | would be surprised to say the least if more methylamine didn’t greatly increase the yield 
of product. I would also think that any one of the activated aluminum procedures given in Chapter 
Twelve could be used, just by plugging in this phenylacetone derivative for the regular phenylacetone. 
Also the use of ether is to be avoided when possible. One could also use one of the reduction methods 
from Chapter Twelve which make use of sodium cyanoborohydride or sodium borohydride to reduce a 
mixture of methylamine plus |-phenylpropanol-I-one-2 to ephedrine. Of the two choices, sodium 
borohydride would be best because it is easily available and produces good yields of product. See “The 
Journal of Chemical Technology and Biotechnology”, Volume 77, pages 137 to 140 (2002) for a sample 
recipe using sodium borohydride to do this reduction. Note that they zapped the reaction mixture in a 
microwave oven to kick start the reduction. 
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Chapter Eighteen 
Cooking Your Own Ephedrine 


You don’t like that recipe? Check out this one taken from “Chemical Abstracts", Volume 47, column 
3347. Twenty grams of N-methyl-d,l-alanine and 50 grams of benzaldehyde are placed in a flask and 
heated on an oil bath at 150-160° C until the mixture stops fizzing ot f carbon dioxide. 

The mixture is then cooled and mixed with a few hundred ml of toluene. Whatever doesn’t dissolve 
in the toluene is thrown away. The product, which is a mixture of ephedrine and pseudoephedrine, is then 
extracted out of the toluene by shaking the toluene with about an equal volume of 10% HCI. The toluene 
can be distilled to recover unused benzaldehyde, if there is any in it. 

The dilute hydrochloric acid solution which contains the products should be boiled down to 
concentrate it. The steam will also carry off some byproducts, so vent this steam outside. 

Once the dilute acid has boiled down to a volume of 50-100 ml, allow it to cool. Then add a little 
activated carbon, and stir it around for a while. Then filter it out. This will decolorize the solution. 

Add lye pellets a little bit at a time with stirring until the water solution is strongly alkaline. Extract the 
alkaline water a few times with toluene. The combined toluene extracts should next be bubbled with dry 
HC] gas to give a crystalline product amounting to about 12 grams. The product will be about 8 grams of 
d,!-pseudoephedrine, and 4 grams of d,l-ephedrine. It will yield racemic meth upon reduction. 

Take note that recovering ephedrine from water solutions is a bit different than recovering meth. 
That’s because ephedrine free base dissolves well in water, while meth doesn’t. So for recovery of the 
ephedrine we take the dilute acid solution of the ephedrine and boil it down, just like in the pill extraction 
procedure using water. Once it is concentrated, then it is made alkaline with lye, and the ephedrine 
extracted out. In this way you get good recovery of the ephedrine. Use too much water, and it’s difficult 
to extract it all out. 

This original recipe seemed good on the face of it, but it suffered from serious problems. The yield of 
product was low, as a lot of tar was made in the reaction. The starting material, N-methyl] alanine, is not 
commercially available at a reasonable price, and it used to be not easily made by the methods available 
then. 

These problems have been conquered by advances made with the passage of time. The large amount of 
tar made in the reaction is prevented if DMSO is used as a solvent in the reaction. DMSO also allows the 
temperature of the reaction to be lowered to 120 to 130 C. DMSO, or dimethylsulf oxide, has found wide 
use as a pain reliever for creaky joints. [t can easily be had at well supplied veterinary supply stores in the 
horse section. It is also sold widely on the intemet at a very reasonable price. One must avoid the creams, 
and stick to the pure liquid DMSO solvent. 

The introduction of procedures using DMSO solvent led to the discovery that this reaction gives very 
high yields of the methylcnedioxy derivative of ephedrine and pseudoephedrine if piperonal is used in the 
reaction instead of benzaldehyde. This opens up an entirely new way of making MDMA. One could react 
piperonal with N-methylalanine, and then reduce the product substituted ephedrine with lithium in 
anhydrous ammonia to MDMA. One could also use the reduction routes working through 
chloroephedrine and palladium. The reduction methods using HI and red P would not work because HI 
cleaves ethers on a benzene ring. 

Benzaldehyde has been added to the List One of watched chemicals, but check out the “Making 
Shitloads of your own Benzaldehyde” section in the “Other Methods of Making Phenylacetone” chapter. 
That leaves the N-methylalanine problem. Only N-methylalanine can be successfully be used in this 
reaction. Ordinary health food store alanine will react to give | ,2-diphenylethanolamine. N, N- 
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dimethylalanine will give no reaction. Check out the Journal of the Pharmaceutical Society of Japan Vol. 
72, pages 812 to 815 (1952) for acomplete discussion of these results. 

A great stroke of luck for meth cooks was published in 2007. It is a very easy and very high yielding 
procedure for making N-methylalanine. It can be found in Tetrahedron Letters, Volume 48, pages 7680- 
82. The reaction uses formaldehyde and zinc dust to do the methylation in water solvent containing partly 
neutralized phosphoric acid. Formaldehyde can be picked up on the internet or from other sources at low 
cost and with no heat attached as of 2009. A little bit goes a long way and the other materials can be 
picked off shelves at stores. 

The following procedure has been found to be an easy and very productive method for making N- 
methylalanine. It is given on a 10 gr scale because larger amounts are not done easily with a magnetic 
stirrer. The zinc dust is quite dense, but must be kicked up into solution to react. 

To 200 ml water in a beaker or other container, add 16 ml phosphoric acid. The hardware store dairy 
milkstone remover phosphoric would work if account was taken of its weaker strength, and the detergent 
extracted. Next add 9.5 gr of NaOH to form the monobasic sodium phosphate. Lye would substitute as 
would bicarb or washing soda so long as the amount added was adjusted. Stir constantly. One should be 
able to make a roughly equivalent buffer solution by adding 40 grams of hardware store trisodium 
phosphate (TSP) to 200 ml of water, and then adding roughly 30 ml of hardware store hydrochloric acid. 
I haven’t tried this variation, but it should work and would be entirely supplied right of f the hardware 
store shelf. 

Now to this mixture add 10 gr alanine (.1! mole) from the health food store. It dissolves quite easily, 
and the solution should be around 30 C from the neutralization of the phosphoric acid solution by lye. 

Next add 10 ml (.14 mole) 37% tormaldehyde, follow that with 15 gr zinc dust andstir for 45 minutes. | 
know that is more than the Tetrahedron Letters article specified, but the amount of formaldehyde has 
been backed down from the 1.5 molar excess stated in that article to around 1.2. Formaldehyde is toxic 
and no doubt folks would do it in a kitchen. Less is more...so increase reaction time...besides that is the 
ingredient that one would need to purchase. 

One will note a constant fizzing noise from the reaction vessel as the zinc dust reacts and makes 
hydrogen. The zinc gradually changes from grey to blue, and this is zinc phosphate. Zinc dust is easily 
had, but one can make one’s own by taking a piece of zinc metal such as pennies and grinding on a wheel 
or with a file until they are reduced to grit and dust. 

Now let the zinc settle. then filter the almost clear water solution leaving the zinc on the bottom of the 
flask. It should filter clear water white through a couple of coffee filters. 

Add 50 ml of hot water to the settled blue zinc sludge on the bottom of the flask, and swirl for a bit. 
Then let that settle. Filter off the water, and add this to the main charge of filtered water. 

Now for the important part...add bicarb powder slowly and with stirring until the pH reaches roughly 
pH 7. One will need a pH meter, and make sure it is calibrated. Tap water should read within a few tenths 
of pI! 7, but buffer solutions are easy to get to calibrate a pH meter. 

Once the pH has been adjusted to around 7, let the water clear solution sit in the fridge overnight. Great 
hcavy masses of long needle shaped N- methyl alanine will form. Let the mass grow to its greatest extent. 
It may take more than 12 hours to get the crystal growth to kick off. If one has a seed crystal, it would be 
very convenient. 

When the crystal mass has stopped growing, filter it off. Then rinse it with some alcohol...at least 
70%...and set the crystals on a plate to dry. The alcohol dries the crystals and keeps them from becoming 
bacteria food as they dry. Usc less than 50 ml. 

Now the filtered liquid should be boiled down. This is another reason for using less formaldehyde. 
Boiling the mixture makes the residual formaldehyde become part of the steam given off. The mixture 
will now be kind of yellow colored. Reduce the liquid volume by half and then add the alcohol rinse from 
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the first crop of crystals. Then put this boiled down water liquid in the fridge to collect another crop of 
crystals of N-methyl alanine. Total yield is about 10 gr after the crystals have dried. This would react 
with benzaldehyde in DMSO solvent to give yields of ephedrine and pseudoephedrine which have not 
been seen since the mid 90's. 

This newer and much better cooking procedure was covered in detail during two conferences sponsored 
by the Pharmaceutical Society of Japan in 2006 and 2007. The abstracts were published on line as 
“Proceedings of the Symposium on Progress in Organic Reactions and Syntheses”. The two papers in 
question were presented at the 32™ and 33" Symposiums by Yokoyama and Tsubaki. The easiest way to 
google up these abstracts is by searching 33 symposium or 32 symposium. To get the full cooking 
details requires some hands on cooking since they are less than willing to give the text of their 
proceedings. Go figure on that one! 

The preferred procedure is to react one mole of benzaldehyde with two moles of N-methylalanine in 
DMSO solvent. Let’s take a small scale example using 30 ml of benzaldehyde. It would react with 60 
grams of N-methylalanine to give roughly 25 to 30 grams of a mixture of ephedrine and pseudoephedrine 
hydrochloride. 

Now place 250 ml of DMSO into a suitable heating vessel such as a round bottom flask with reflux 
condenser...or a lava lamp if you are ghetto...add a magnetic stir bar...and 60 gr of N-methyl alanine. 
Then add 10 ml of the 30 ml of the benzaldehyde. It is best to add it in portions to save on the total 
amount of DMSO solvent used. This makes the clean up at the end of the reaction much more practical. 

Heat this mixture to about 130 C if one is using piperonal, but benzaldehyde will react at a lower 
temperature. Look for the fizzing of CO2 as your visual clue, and go with the lower temperature. Let it 
fizz for an hour or so, then add the next 10 ml portion of the 30 ml total benzaldehyde add. Let it 
similarly fizz for an hour before adding the last 10 ml portion of benzaldehyde. 

After the last addition of benzaldehyde, let the mixture heat at the lowest fizzing temperature, and then 
turn up the heat slowly. The max with benzaldehyde should be at about 130 C. Piperonal would react 
much more easily, but allow the mixture to fizz to complete reation. Take no more than 6 hours on this 
stage of the reaction. Just push up the heat to get it going. 

Now for the new part of the reaction (just discovered), “Vinegar”, yes the really cheap distilled white 
vinegar at the grocery store, greatly increases yield by breaking up a dimer complex the product forms. 
At this scale, add 500 to 600 ml of that cheap grocery store vinegar, and swirl to mix it in. Then add from 
50 to 100 ml of toluene or xylene. This solvent serves as a catcher for the BS we don’t want. 

You will note that after adding the two volumes of vinegar, the toluene or xylene now form a layer on 
top of the DMSO and product layer. This is important as it is the crap catcher. The mixture now must be 
heated to reflux boiling temperature for 3 to 6 hours to break up the dimer and give the greater yields one 
wants. A lava lamp is unsuitable for this purpose. 

Heat the mixture to boiling gently for three to six hours. Then let it cool. This has broken up the dimer. 
Add about a shot glass of hardware store hydrochloric acid to the mixture and mix it in. This will assure 
that all the ephedrine stays out of the toluene layer. 

Now put the reaction into a sep funnel and shake it. Let this settle and the toluene layer on top would 
have crap and unreacted benzaldehye in it. Put it aside for further work, the water layer underneath has 
the product. 

Next base the DMSO and water solution containing the ephedrine and pseudoephedrine. Add a 
solution of lye to it with sirring and shaking until the pH is 13 plus. This should not take all that much lye 
to reach that level. Then add about 100 ml of toluene or xylene to extrtact the product. Save it. Extract 
again with 50 ml of toluene or xylene. 
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Wash the combined extracts with some water to rid them of DMSO, then let then sit to shed water and 
then transfer to a dry beaker minus the water droplets, and bubble with dry HCL to give about 30 grams 
of pure pseudoephedrine and ephedrine mixture as hydrochloride crystals. Keep water out of the dry HCI 
bubbling mixture! 
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Chapter Nineteen 
MDA, Ecstasy (XTC), and Other Psychedelic Amphetamines 


The psychedelic amphetamines are a fascinating and largely ignored group of drugs. They all have the 
basic amphetamine carbon skeleton structure, but show effects that are more akin to LSD than to the 
amphetamines. The LSD-like effect is due to the presence ofa variety of “‘add ons” to the benzene ring of 
the basic amphetamine structure. Generally, these “add ons” are ether groupings on the 3, 4, or 5 
positions on the benzene ring. Because of these “add ons” one can consider these compounds more 
closely related to mescaline than to amphetamine. Consider the mescaline molecule pictured below. 


CHy0 


cHy0-( 0) CHa Cla-Ni 
CHs0 


Mescaline 


Mescaline should by all rights be considered an amphetamine derivative. It has the basic 
phenethylamine structure of the amphetamines with methyl ether groupings on the benzene ring at the 3, 
4. 5 positions. To be a true amphetamine, it would only need its side chain extended by one carbon, 
putting the nitrogen atom in the central, isopropyl position. Such a compound does in fact exist. It is 
called trimethoxyamphetamine or TMA for short. Its effects are very similar to mescaline in much lower 
dosage levels than the '2 gram required for pure mescaline. Its chemical cousin, TMA-2 (2, 4, 5 
trimethoxyamphetamine) has similar awe-inspiring characteristics, More on this subject later. 

The most popular and, in my opinion, the best of the psychedelic amphetamines are the members of 
the MDA family. This family consists of MDA, and its methamphetamine analog, XTC, or Ecstasy, or 
MDMA. MDA (3,4 methylenedioxyamphetamine) gives by far the best high of this group. Its effects can 
best be described as being sort of like LSD without the extreme excited state caused by that substance. It 
was popularly known as “the love drug” because of the calm state of empathy so characteristic of its 
effect. It could also be a powerful aphrodisiac under the right circumstances. 

This substance gradually disappeared during the early 80s due to an effective crimping upon the 
chemicals needed for its easy manufacture. 

This crimping, and the drug laws in effect at the time, gave rise to a bastard offspring of MDA. This 
substance was XTC, or MDMA, the so-called Ecstasy of the drug trade. This material was a designer 
variant of MDA, and so was legal. The chemicals needed to make it could be obtained without fear of a 
bust. It also lacked the best qualities of its parent. While the addition of a methyl group of the nitrogen of 
the amphetamine molecule accentuates its power and fine effect, the addition of a methyl group to the 
MDA molecule merely served to make it legal. As fate would have it, the hoopla surrounding the 
subsequent outlawing of this bastard child served to make it a more desired substance than MDA. This is 
typical of black-market, prohibition-driven demand. 

To understand the various routes which can be followed to make these substances, note the structures 
of MDA and MDMA shown below: 
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CHy-0 NH, CHO. HEN" Chy 

I 
\1-7o)-tHCHth So-CO)- cha ty 
MDA MDMA 


To make these substances, and the rest of the psychedelic amphetamines for that matter, the 
manufacturer has a choice of two starting materials) He can use the appropriately substituted 
benzaldehyde, which in the case of MDA or MDMA is piperonal (heliotropin), or he can use the 
correspondingly substituted allylbenzene, which in this case is safrole. These substances are pictured 
below: 


C 370 b CH,-0 
One \o- (Oth cHeCh, 


Piperonal Safrole 


Piperonal was the favored starting material for making MDA. as were the other substituted 
benzaldehydes for making other psychedelic amphetamines. The supply of these raw materials was 
effectively shut off. Piperonal does find legitimate use in making perfumes, but considerable 
determination is needed to divert significant amounts of the stuff into clandestine operations. 

Once obtained, these substituted benzaldehydes could be converted into amphetamines by an 
interesting variant of the Knoevenagel reaction as described in Chapter Nine. They could be reacted in a 
mixture of nitroethane and ammonium acetate to form the appropriately substituted 1-phenyl-2- 
nitropropene. This nitropropene could then be reduced to the amphetamine by using lithium aluminum 
hydride. For this recipe, see P/HKAL under MDA. The nitroalkene obtained by the reaction of piperonal 
and nitroethane can also be reduced by the hydrogenation methods given in the Knoevenagal reaction 
section of this book in a yield of around 50%. Similarly, the electric reduction method given in that 
section can also be used. Now that both piperonal and nitroethane are List ! chemicals, we would have to 
concede that the narcoswine have won this round, and that this pathway can be considered for all 
practical purposes to be dead. 

This left satrole and the other substituted allylbenzenes, as starting materials for psychedelic 
amphetamine manufacture. This route had the advantage of having a raw material source that was nearly 
impossible to shut down if you are lucky enough to have a grove of sassafras trees nearby. For instance, 
sassafras oil consists of 80-90% safrole. One merely has to distill the oil under a vacuum to get very pure 
safrolc. Similarly, other psychedelic amphetamines can be made using essential oils that contain the 
appropriately substituted allylbenzene or propenylbenzene as a major substituent. For instance, calamus 
oil contains a large proportion of B-asarone, the starting material for TMA-2. Nutmeg contains a mixture 
of myristicin (potential MMDA) and elemicin (potential TMA). These oils, with the exception of 
sassafras oil, are all available from herbal supply shops and dealers in the occult. Even without this 
source, the oils can be easily obtained from the plants. 
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cH,O CH=CH -CH, 
Asarone 


CH,O 


Calamus oil is some interesting stuff! Its composition depends upon the country the oil comes from. 
Luckily, most of the oil on the market comes from India. The vast majority of oil from that country 
contains about 80% B-asarone, although there are reports (see Journal of Indian Chemical Society, 
Volume 16, page 583, 1939) that some oils from that country contain around 80% allylasarone. 


© CH, 


CH,O CH,~CH=CH, 


Allyasarone 


Other major sources of commercial calamus oil are Japan and Europe. These oils contain lesser and 
variable amounts of a-asarone. This is the cis-trans isomer of B-asarone. It differs in that a-asarone is a 
solid at room temperature, and may precipitate out of oils upon cooling ina freezer. It reacts in the same 
manner as B-asarone. Both can be obtained in a pure form from the oil by fractional vacuum distillation. 

On the topic of purifying essential oils, it has been proposed by other underground sources that 
sassairas oil can be purified by putting it in a freezer, allowing the safrole to solidify, and then filtering 
out the solid safrole. Let me fill you in on the facts of the matter. Sassafras oil is very stable in a 
supcrcooled state. You can put a bottle in a freezer for months, and never see a crystal of solid safrole 
form. Believe me, I’ve tried it. To get crystals to form, a seed crystal of solid frozen safrole would have 
to be added to the supercooled sassafras oil. Where do you get this seed crystal to start with’? And at 80- 
90% pure safrole, the oil will then freeze into a virtual solid block, so what would filter out except the 
safrole that begins melting during the filtering process? 

This whole line of pursuit is a waste of time. Moreover, the small amounts of impurities are actually 
beneficial if the HBr route is chosen for production of MDA or MDMA from the sassafras oil. 

Starting with essential oils, how does one make the desired amphetamine from them? Let’s take the 
conversion of sassatras oil to MDA or MDMA as the example to illustrate the various processes which 
can be used. If we go to PIHKAL, and read the recipe for MDA, you get the old classical procedure. 
Satrole obtained from sassafras oil is first converted to isosafrole (a propenylbenzene). This is done by 
putting safrole into a flask, adding some 10% alcoholic KOH, and then warming the mixture up to 243° 
C for 3 minutes. This isomerization works just fine so long as absolute alcohol is used, and the alcohol is 
allowed to distill off. You know that you have gotten isomerization, because the boiling point of safrole 
is 233°C. 

The isosafrole is then mixed with acetone, formic acid and hydrogen peroxide to give the glycol 
mentioned in Chapter Ten. The reaction mixture is evaporated away under a vacuum and then the residue 
in the flask is heated with sulfuric acid in alcohol solvent to give the phenylacetone. The phenylacetone 
is then used to make the amphetamine by any of the methods given in this book. 

My opinion on this method: “It’s a lot of work, the yields are on the low side, and that evaporation of 
the reaction mixture under the vacuum will destroy your aspirator and Peroxyformic acid is rough on 
metal. Let’s use the more direct approach! 
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The first problem which confronts the chemist in the process of tuming sassafras oil into MDA or 
MDMA is the need to obtain pure safrole from it. In spite of the fact that crude sassafras oil consists of 
80-90% safrole, depending on its source, it is a good bet that the impurities will lower the yield of the 
desired product. The axiom “garbage in, garbage out’ was custom made for organic chemistry reactions. 
[t is simplicity itself to turn crude sassafras oil into pure safrole, and well worth the effort of underground 
chemists bent on MDA production. 

Sassafras oil is an orange-colored liquid with a smell just like licorice. It is a complex mixture of 
substances which is easily purified by distilling. To obtain pure safrole from sassafras oil, the glassware 
is set up as shown in Figure 13 in Chapter Three. The distilling flask is filled about 2/3 full of sassafras 
oil, along with a few boiling chips, and then vacuum is applied to the system. A little bit of boiling results 
due to water in the oil, but heat from the buffet range is required to get things moving. Water along with 
eugenol and related substances distill at the lower temperatures. Then comes the safrole fraction. The 
safrole fraction is easily spotted because the “oil mixed with water” appearance of the watery forerun is 
replaced with a clear, homogenous run of safrole. When the safrole begins distilling, the collecting tlask 
is replaced with a clean new one to receive it. The chemist is mindful that the safrole product is 80-90% 
of the total volume of the sassafras oil. Under a vacuum, it boils at temperatures similar to phenylacetone 
and methamphetamine. When all the safrole has distilled a small residue of dark orange-colored liquid 
remains in the distilling flask. The distilled safrole is watery in appearance, and smells like licorice. 

With a liberal supply of safrole obtained by distilling sassafras oil, work can then commence on 
converting it into 3, 4 methylenedioxyphenylacetone. This is done in exactly the same manner as 
described in Chapter Ten. Any one of the three Wacker oxidations of the allylbenzene (safrole) to the 
phcnylacetone (m-d-phenylacetone) can be used. When the essential oil contains a propenyl benzene 
such as the B-asaronc in calamus oil, then the electric cell discussed in Chapter Ten and Practical LSD 
Manufacture should be used to get the phenylacetone in high yield. 

With the methylenedioxyphenylacetone obtained in this manner, the chemist proceeds to make it into 
XTC by one of the methods used to turn phenylacetone into meth. Of all the methods to choose trom, the 
most favored one would have to be reductive alkylation using the bomb and platinum catalyst. The free 
base is converted into crystalline hydrochloride salt in exactly the same manner as for making meth 
crystals. It is interesting to note here that XTC crystals will grow in the form of little strings in the ether 
solution as the HC! gas is bubbled through it. Once filtered and dried, it bears a remarkable resemblance 
to meth crystals. It generally has a faint odor which reminds one of licorice. 

To make MDA from the methylenedioxyphenylacetone, one has three good choices. Choice number 
one Is to use the reductive amination method with a bomb, with Raney nickel catalyst and ammonia. See 
Journal of the American Chemical Society, Volume 70, pages 2811-12 (1948). Also see Chemical 
Abstracts from 1954, column 2097. This gives a yield around 80% if plenty of Raney nickel is used. The 
drawback to this method is the need for a shaker device for the bomb, and also a heater. 

A complete discussion of these two methods can be found in Chapter Twelve. The only difference is 
that the substituted phenylacetone is used instead of regular phenylacetone, and a substituted 
amphetamine is produced as a result. One should also see Advanced Techniques of Clandestine 
Psychedelic & Amphetamine Manufacture for a Convenient Tabletop MDA recipe using a Raney nickel 
cathode to do the hydrogenation, and also for a convenient method of making ammonia-saturated alcohol. 
MDA distills at about 150° C at aspirator vacuum of 20 torr, and MDMA will distill at around 160% C 
under the same vacuum. Poorer vacuum will result in higher boiling temperatures. 

Another method for converting methylenedioxyphenylacetone to MDA is the Leuckardt reaction. My 
experience with mixing formamide with phenylacetone to get amphetamine is that using anything other 
than 99% formamide is a waste of time. You just get that red tar. Two ways have been found around that. 
These variations use the much more easily available 98% formamidc. See Chemical Abstracts trom 1953, 
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column 13246, and Austrian patent 174,057. In this variation, 40 ml of methylenedioxyphenylacetone is 
mixed with 110 ml of freshly vacuum-distilled formamide, 2 ml glacial acetic acid, and 20 ml water. This 
mixture is heated up to about 130° C, at which point bubbling should begin. Then the temperature is 
slowly raised to keep the bubbling going, as described in Chapter Five, until a temperature of 150° C is 
reached. This should take at least 5 hours. The yield is 70%, according to the patent. 

Processing is then done just as in the case of meth. The formamide is destroyed by boiling with lye 
solution. In this case, the ammonia gas which is produced is led away in plastic tubing. The formyl amide 
is then separated, and hydrolyzed by refluxing in a mixture of 60 grams of KOH, 200 ml alcohol, and 50 
ml water for an hour. After the reflux, the mixture is made acid with HCI, and the alcohol evaporated 
away under a vacuum. The residue is then diluted with water, and the free base obtained by making the 
solution strongly alkaline to litmus by adding lye solution. The free base is then extracted out with some 
toluene, and distilled. Most people don’t get close to the 70% yield claimed in the patent for this method. 

Another choice 1s to use the European Variation of the Leuckardt reaction, given in Chapter Five. The 
last | heard from Geert, the heat was closing in on him, but he was going to pass along an XTC recipe 
that is very popular over there. He says that they do it in an icebox! | haven’t heard from him since, and 
that was nearly 4 years ago. This space ts dedicated to him. 

The last choice is a very simple, but also very time-consuming (several days!) reaction. Sodium 
cyanoborohydride in methanol with ammonium acetate and methylenedioxyphenylacetone at pH 6 react 
to give disappointing yields of MDA. See P/HKAL by Dr. Shulgin in the section under MDA, for full 
cooking instructions. 


Reference: Psychedelics Encyclopedia by Peter Stafford. 


The recommended dosage of MDA or XTC is about a tenth of a gram of pure material. TMA-2 ts 40 
milligrams. 

The other good synthetic route of making MDA, MDMA and related psychedelic amphetamines from 
the substituted allylbenzenes found in essential oils such as sassafras oil is a two-step procedure 
involving first reacting the substituted allylbenzene (e.g., safrole from sassafras oil) with HBr to make the 
corresponding phenyl-substituted 2-bromopropane. Then this substance is mixed with an alcohol solution 
containing excess ammonia or methylamine to yield MDA or MDMA from, for example, satrole. Heating 
is required to get a good yield of product. Details on this procedure are found in the chapter covering the 
production of meth or benzedrine from benzene and allyl chloride (Chapter Twenty One). The reason 
why it is in that chapter is because the final step of heating the 2-bromopropane compound with ammonia 
or methylamine solution is pretty much identical. Some further commentary on this route not found in 
that chapter is called for. 

The addition of HX (HCI, HBr, HI) to a double bond is a general reaction, meaning most all double 
bonds, other than those found in benzene rings, will add HX. Of these three acids, HBr adds most easily 
to double bonds. It is also the only one that will add abnormally, meaning that one can get, besides the 2- 
bromopropane, the 3-bromopropane also. Exposure to strong light or oxidizing substances promotes the 
abnormal addition, so this reaction shouldn’t be done in full sunlight. 

The strength of the HBr used in reaction has a great effect upon the yield and speed of the reaction 
with safrole, the less free water floating around in the acid the better it reacts with safrole. Dry HBr gas 
will react best with safrole followed closely by 70% HBr, while the ACS reagent 48% HBr is practically 
useless as is. 

Another point to be aware of is cleavage of the methylenedioxy ether by HX. HI is much better at 
cleaving this ether than is HBr, which is better than HCI. It is because of “ether” cleavage that the 
temperature during this reaction must not be allowed to rise above the stated limits in the procedures 
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given in this book. If your magnetic stirrer gets warm while working, the batch must be insulated from 
this source of heat. 

An obvious variation upon this procedure which would pop into the head of any thinking chemist 
reading this tract would center around adding dry HCI to safrole by bubbling dry HCI through a toluene 
solution of sassafras oil to get the 2-chloropropane, and reacting this substance with ammonia or 
methylamine like the other phenyl-2-chloropropanes listed in the Journal of the American Chemical 
Society article cited in the meth or benzedrine from benzene and allyl chloride chapter in this book. My 
observations on this route will be useful if someone is contemplating this procedure. 

First of all, dry HCI adds only slowly to safrole at room temperature. A toluene solution of sassafras 
oil literally reeking with HCI, sealed up and kept at an average temperature of 90° F for three weeks, 
resulted in only about 10% conversion of the safrole to chlorosafrole. No doubt, some further heat must 
be applied to the mixture to get reasonably complete conversion of the safrole to chlorosafrole. HCl 
doesn’t cleave ethers very well, so this can be considered safe. 

How does this observation jibe with the Journal of the American Chemical Society article in which 
they postulate that when allyl chloride adds to benzene or substituted benzene, the 2-chloro- 
phcenylpropanes are the result of HCI adding to the double bond of the allylbenzene? Either the theory 
was mistaken, or iron chloride is a catalyst for adding HC! to the double bond. I haven’t yet checked this 
out personally, but it’s worth a try. 

Further, once one has chlorosafrole, what good is it? See the above cited Journal of the American 
Chemical Society article. You will note that the yields obtained converting similar phenyl-substituted 
ether 2-chloropropanes is pretty low, down near 10%, That’s why bromosatrole is used to make MDA or 
MDMA. The bromine atom is much more easily replaced with ammonia than is chlorine. It’s termed a 
better leaving group. The iodine atom is a much better leaving group than is the bromine atom, so even 
better results should be had reacting iodosafrole with ammonia or methylamine. One would expect that 
lower temperatures could be used, maybe even room temperature. This would avoid all the tar formed as 
a byproduct when heating bromosafrole. 

Chlorosafrole can be converted to iodosafrole by refluxing one mole of chlorosafrole with 2 moles of 
sodium iodide in a saturated solution in acetone for about 15 minutes to 4 hour. After cooling this 
reaction mixture, the sodium chloride that precipitates out of solution is filtered. Then the acetone is 
taken off under a vacuum. The resulting residue of iodosafrole and Nal crystals is extracted with toluene 
{o remove the product from the Nal crystals, which can be reused. This toluene extract is shaken with 
water containing some sodium thiosulfate and a little HCI. This destroys todine tormed by decomposition 
of the Nal. Snorting iodine really sucks. Exposure to light speeds the decomposition of Nal to iodine, 
especially in solution. Experimenters using this procedure are invited to write in with their results. 

A final word needs to be said about the Ritter reaction. Since satrole and related allylbenzenes from 
essential oils are all allylbenzenes, one would assume that the Ritter reaction would be directly 
applicable to them. Such is not the case. See Chemical Abstracts, Volume 22, page 86, for an article 
titled “Cleavage of the Mcthylenedioxy Group.” Here they detail how concentrated sulfuric acid quickly 
cleaves the methylenedioxy group. As a consequence, brave experimenters wishing to use the Ritter 
reaction to make MDA must use the substitutes for sulfuric acid which are listed in the Journal of the 
American Chemical Society article cited in Chapter Fourteen. 

Substitutes include methanesulfonic acid and polyphosphoric acid. Directions for how to make the 
latter from phosphoric acid and P2OS are to be found in the Merck Index. A final caveat for those trying 
to make chlorosafrole is also to be found in that article. The article states that fuming HCl, heated to 100° 
to 130° C ina sealed tube, is a potent cleaver of the methylenedioxy group. Heating of satrole with dry 
[1C 1 must be held well below this level. 
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Sassafras Oil — contains about 80-90% safrole. This is purified by fractional vacuum distillation. The 
boiling point of safrole is 234° C at normal pressure, about 120° C with an aspirator and 105° at 6 
torr Yields MDA with ammonia or MDMA (XTC) with methylamine, dosage I/10 gram. 


Calamus Oil — that of Indian origin contains 80% B-asarone, oil from other areas contains much less 
asarone. Boiling point is 296° C at normal pressure, and 167° C at 12 torr. Yields TMA-2. Dosage is 
40 mg. 

Indian Dill Seed Oil — contains up to 53% dill apiol (3, 4-methylene-dioxy-5, 6-dimethoxy-allyl- 
benzene). Boiling point is 296° C with decomposition at normal pressure. Aspirator vacuum will 
distill it at about 170° C. Yields DMMDA-2, dosage about 50 mg. 

Nutmeg Oil — contains 0-3% safrole, and 0-13% myristicin (3, 4-methylene-dioxy-5-methoxy 
allylbenzene). The boiling point at 15 torr ts 150° C. Yield MMDA, dosage 80 mg. 

Mace Oil — contains 10% mvyristicin. 

Parsley Seed Oil — contains 0-80% parsley apiol (2-methoxy-3,4-methylene-dioxy-5-methoxy- 
allylbenzene). Its boiling point is 292° C at normal pressure, and 179° C at 34 torr. It yields 
DMMDA, dosage about 75 mg. This oil may also contain 10-77% myristicin. 

Oil of Bitter Almonds - contains around 95% benzaldehyde. This is a precursor to phenylacetone or 
amphetamine. 

Oil of Cinnamon - contains 80-90% cinnamaldehyde. This can be reduced to allylbenzene with 
borohydride. 


WARNING!! Some wholesale distributors of essential oils are being leaned upon to give up their 
customer lists. The heat wants to know who is buying sassafras oil, and oil of bitter almonds. They will 
soon want to know who is getting cinnamon oil, after this book hits the streets. Oils fall under the 
definition of “mixture” in the chemical division act, and so did not used to be subject to regulation. In the 
latest version of CFR 21, the DEA has decided that it now has control over mixtures containing List One 
chemicals. 

They simply decide by themselves if the List One chemical is "easily obtained" from the mixture. 
Buying retail is still completely safe, if you are lucky enough to find sassafras oil on any retail shelves. 
Be warned! 
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Chapter Twenty 
Ice 


At the time of the writing of the second edition, the latest drug craze was the smoke- able form of 
methamphetamine called “ice.” At the writing of this seventh edition, this material was still popular, with 
most usage being confined to those with serious drug problems. 

I’m not going to endorse or encourage the foolhardy practice of smoking meth. Seeing firsthand what 
this stuff does to rubber stoppers, corks, and razor blades, | can only imagine what it does to lung tissue. 
My opinion on this practice is similar to my opinion on injecting the substance. If snorting the 
hydrochloride salt doesn’t get you as wired as you could ever want to get, it is time to give up and find 
something else to fill your spare time with. 

I have never made nor used “‘ice” as such, but I can tell you how to get smokable forms of meth. Since 
the godless importers of this stuff have already created a market for it, it’s only right that I help American 
technology catch up. 

The regular hydrochloride salt is not ideally suited for smoking, as a lot of the product will get charred 
during the heating. The free base is quite smokable, but it is a liquid, and as such is not easily sold, as it 
is unfamiliar. I will cover this matter from two angles: a home technique that works well to base your 
personal stash for smoking, and a more large-scale procedure for commercial use. 

To base your stash and smoke it, mix your stash with an equal amount of bicarb, and then with a 
dropper, drip a little water onto it with stirring to make a paste. Now take some aluminum foil, and with 
your finger indent a well into it about an inch deep. Into this well put some of the paste, and heat it from 
underneath with a lighter. Suck up the smoke with a straw. 

For making a crystalline yet volatile derivative of meth similar to crack rocks, one just recrystallizes 
the nicely small crystals one gets by bubbling dry HCI through toluene. Crank rocks similar to crack 
rocks are pretty simple to make also. These would be just big crystals of pure meth hydrochloride. To get 
such big rocks, just dissolve the meth hydrochloride into a minimum amount of alcohol. Then let the 
alcohol evaporate away. As it evaporates away, it will make pretty large crystals of meth hydrochloride. 
An alternative recrysallization solvent would be acetone containing a bit of water. This will evaporate 
away faster, but give more of a tell tale smell. 
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Chapter Twenty One 
Calibrating the Vacuum 


Betore he starts doing the vacuum distillations described in this book, the underground chemist needs 
to know what kind of vacuum he is able to produce inside his glassware. This is important because the 
temperature at which a substance distills under vacuum depends directly on how strong the vacuum Is. 
Unless otherwise stated, the distillation temperatures given in this book assume a vacuum of about 20 
torr for an aspirator and about 5 torr for a vacuum pump. This chapter describes an easy method by which 
the chemist finds out just how strong his vacuum is. Once he knows how good his vacuum is, he adjusts 
the temperatures of his distillations accordingly. The better the vacuum, the lower the temperature at 
which the substance will distill. He keeps in mind that an aspirator will get a better vacuum in winter 
because the water flowing through it is colder in that season. The vacuum obtained with a vacuum pump 
may get poorer over time because solvents from the chemicals he is distilling, such as benzene, may 
dissolve in the pump’s oil. If this happens, he changes the oil. 

To begin, the chemist sets up the glassware for fractional distillation as shown in Figure 13 in Chapter 
Three. He uses a 500 ml round bottom flask for the distilling flask, and a 250 ml flask as the collecting 
flask. He uses the shorter condenser, and puts 3 boiling chips in the distilling flask along with 200 ml of 
lukewarm water. He lightly greases all the ground glass joints. (This is always done when distilling, 
because the silicone grease keeps the pieces from getting stuck together, and seals the joint so that it 
doesn’t leak under the vacuum. ) 
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He turns on the vacuum full force and attaches the vacuum hose to the vacuum nipple of the vacuum 
adapter. The water in the distilling flask should begin boiling immediately. As the water boils away, the 
temperature shown on the thermometer steadily drops. Finally, the water gets cold enough that it no 
longer boils. He notes the temperature reading when this happens, or better yet, disconnects the vacuum 
and takes apart the glassware and takes the temperature of the water in the distilling flask. Using a graph 
such as the one above, he reads off the vacuum that goes with the boiling temperature. 

It his vacuum is bad, the water will not boil. In that case, he checks to make sure that all the joints are 
tight, and that the stopper in the claisen adapter fractionating column is not leaking. He also makes sure 
that his vacuum hose is not collapsed. If, after this, the water still doesn’t boil, he has to heat the water. 
He turns on the buffet range at low heat while continuing the vacuum. In a while the water begins 
boiling. He checks the temperature reading on the thermometer while it is boiling, and notes the 
temperature. From the graph he reads off the vacuum that goes with that boiling point. 
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His vacuum should be 50 torr or lower to be able to make methamphetamine. If his vacuum reading is 
more than SO torr, he gets a new aspirator or changes the oil in the vacuum pump. 

The chemist can use this information to adjust the temperature at which he collects his distilled 
product. The boiling temperature of phenylacetone is about 105° C at 13 torr, and about 115° C at 20 
torr. The boiling temperature of N-methylformamide is about 107° C at 20 torr. The boiling temperature 
of methamphetamine is about the same as phenylacetone. Phenylacetone and methamphetamine should 
be collected over a 20-degree range centered on their true boiling points. This makes sure that the 
chemist gets all of it. The purification scheme he goes through before distilling removes all the impurities 
with boiling points close to that of his product. 
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Chapter Twenty Two 
Production from Allylchloride and Benzene 


At present there are a few viable options left for large-scale manufacture of meth or benzedrine. 
Phenylacetic acid, benzyl cyanide, and even benzyl chloride are all history. At the time | was writing the 
Fourth Edition, | had just heard that benzaldehyde and nitroethane had also just been added to the 
Chemical Diversion reporting list. Allylbenzene is now toast too, although it was never a big item of 
commerce anyway. This dwindling selection of raw materials is the result of the Chemical Diversion and 
Trafficking Act of 1988 discussed in Chapter One. Over the years, a continually lengthening list of 
chemicals has been subject to reporting requirements when sold. These sales reports then go to the DEA, 
which sorts through the ever-increasing number of reports to try to develop leads. As you can well 
imagine, the more chemicals listed, the more chaff there is mixed with the wheat, and the less effective 
this snoopervision scheme is. It is my lifelong aim to get every chemical under the sun put on this 
reporting list, with the end result being that none of them are on a list. 

In keeping with this spirit, there are a couple of good methods left out there that are suitable for scaling 
up to an industrial level of production, while using materials which are not subject to reporting. Sharpen 
your pencils, and order fast before they are gone. The reporting list has closely mirrored each of my 
previous editions, and | expect no change in this pattern. 

One of these good remaining methods will be presented in this chapter. For the original report on this 
quite versatile synthetic route, see Journal of the American Chemical Society, Volume 68, pages 1009-11 
(1946). The route is a Friedel-Krafts alkylation of benzene with allyl chloride to yield 1-phenyl-2- 
chloropropane. Then this is reacted with methylamine or ammonia to give meth or benzedrine, 
respectively. 


FeCl, 
© + CHsCH-CH,Ci ————> ‘ 


Benzene _ Altyi chloride 


a 
i] 
(C)-crincrvcn, *HCl | —e Operon, 


1-phenyl-2-chloropropane 


NH, 
! 
2: Cpen,- CHCH, 
NH 
3 Benzedrine 
q 
Open. 
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Methamphetamine 


The first reaction is your typical Friedel-Krafts alkylation, with the complication that the HCl 
produced in the reaction then goes on to add to the double bond according to Markonikov’s Rules to 
yield !-phenyl-2-chloropropane trom the intermediate allylbenzene. The yield from this reaction is 
unavoidably on the low side because of the tendency of the product to then further go on to react with 
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either benzene to give | ,2,-diphenylpropane, or with more ally! chloride to give multiple-ring substituted 
products. These can removed by a fractional distillation, so getting a pure product is no problem, but the 
yield is going to be only about 35% based upon the allyl chloride used. Unreacted benzene can be 
recycled back into future batches to cut chemical consumption. 

To do the reaction, a suitable glass or stainless-steel reaction vessel is chosen. A 1000 ml round- 
bottom flask is perfect, but substitutes such as the stainless-steel canister tlask depicted in Chapter One 
will work fine. The size batch given here is right at the upper limit for which magnetic stirring will work. 
If this procedure is scaled up, only mechanical stirring will work to get the FeCl3 up off the bottom of the 
flask. Moisture is harmful to this reaction, so be sure that the vessel is dried, and that the reactants are 
free of water. 

Now nestle this vessel into an ice-salt bath, and add 360 ml benzene, then 32 grams anhydrous ferric 
chloride. When the contents have chilled down to about -20° C (with strong stirring), slowly with stirring 
add 76 grams (80 ml) of allyl chloride. This addition should take about two hours, and is best done 
dropwise. After the addition is done, continue stirring for another two hours. The reaction mixture will 
fume a little HCI, so some ventilation is called for. Don’t allow the temperature to climb above -10° C. 

Next, pour the reaction mixture into a one-gallon glass jug containing | kilo of crushed ice and 100 ml 
of concentrated hydrochloric acid. Stopper the jug, and shake until the ice has melted. Now separate off 
the benzene layer floating on top of the water by use of a sep funnel, and wash this benzene layer with 
some dilute hydrochloric-acid solution, and then with some distilled water. 

Next, filter this benzene solution, and dry it over some anhydrous CaSO4. This drying is important 
because removal of water prior to distillation allows direct recycling of the distilled benzene. If the water 
was carefully separated off the benzene layer, about 10 grams of CaSO4 in contact with the solution for 
72 hour should do the trick. 

Now distill this solution through a claisen adapter without glass packing to get a rough separation of 
thc components. The unreacted benzene distills first at a temperature of 80° C or so. When nearly all of 
the unreacted benzene has distilled, the receiving flask should be changed, and a vacuum applied, slowly 
at first so as not to cause too vigorous boiling, then at full force. The product, I -phenyl-2-chloropropane, 
distills at about 80° C at a vacuum of 10 torr. Tarry gunk remains in the flask, and should be cleaned out 
with solvent at the end of the distillation. 

The crude product should be redistilled through a fractionating column under vacuum to get pure 
product. The yield is about 50 ml. The recycled benzene should be stored in a sealed bottle until reuse. 

This second step of production is also to be found in Journal of the American Chemical Society, 
Volume 68, pages 1009-11 (1946). It is the ammonolyis of the |-phenyl-2-chloropropane with either 
methylamine or ammonia to yield meth or benzedrine respectively. This reaction is done in alcohol 
solution with heating inside a sealed steel pipe. The sealed steel pipe is required because the reaction is 
done at the temperature above the normal boiling point of the solvent, so a pressure vessel must contain 
the reactants. The main competing side reactions are further reaction of the product with 1|-phenyl-2- 
chloropropane to give a high molecular weight secondary or tertiary amine. This is suppressed by using a 
large excess of ammonia or methylamine. Also, the | -phenyl-2-chloropropane can react with the alcohol 
solvent to form an ether. It’s also possible for the chloropropane to react with water to give the 
corresponding alcohol. Just plain tar formation is also prevalent. A yield of about 50% and 60% is 
obtained for benzedrine and meth respectively, based upon the amount of |-phenyl-2-chloropropane 
used. 

Now, let’s vary from the procedure given in the article. In the article they just mixed strong ammonium 
hydroxide (28% NH3) into methyl or ethyl alcohol. Then they mixed in the I-phenyl-2-chloropropane, 
and heated the mixture inside a pipe. They said that they got the same yield of meth or benzedrine with 
this watery reaction mixture as they did with a dry one. That may be the case. However, if phenyl 
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substituted starting materials are used, such as bromosafrole, all one will get is tar from this watery 
reaction mixture. 

Perhaps this presence of water explains why they got such low yields trom the other chloropropanes 
they made in their experiments. It is your Uncle’s opinion that a fairly dry reaction mixture should 
always be used. The best way to get this dry reaction mixture is to add anhydrous ammonia from a 
cylinder to the alcohol. First cool down the cylinder and the alcohol in a freezer, then invert the cylinder, 
crack open the valve (strong ventilation!), and add about 100 ml of liquid ammonia in about 400 ml of 
alcohol solvent for each 50 ml of |-phenyl-2-chloropropane or bromosafrole used in the reaction. An 
alternative method of making fairly dry alcohol solutions of ammonia is given in Advanced Techniques of 
Clandestine Psychedelic & Amphetamine Manufacture. 

This same method can be used to get alcohol solutions of methylamine, or one could place some 
methylamine free base in water solution inside a distilling flask, and apply heat to force the vapors up 
through the ice cold condenser, and then through some tubing into a chilled and stirred beaker of alcohol. 
See Chapter Four for a diagram of such an apparatus. 

Let’s further vary from the procedure given in the article. They used methyl or ethyl alcohol as solvent. 
One of the side reactions is with the alcohol solvent to form an ether with the phenyl-2-chloropropane or 
bromosafrole. If one substitutes a secondary alcohol such as isopropyl alcohol, this reaction is less likely 
to occur. Virtually pure and water free isopropy! alcohol is easily available. It is a product called Isoheet 
gas line de-icer. Look for it at the gas station or hardware store. This will give better yields than methyl 
or ethy] alcohol. One would naturally wonder if replacing the alcohol solvent with something inert like 
toluene wouldn’t further improve yields. Maybe; give it a try. 

So now we have a solution of 50 ml of the chloro or bromo propane in about 400 ml of solvent just 
saturated with ammonia or methylamine. Now pour this solttion into one or a series of steel pipes. They 
should be threaded at each end so that the caps may be screwed on at both ends like a pipe bomb. The 
plumbing section at the hardware store is well stocked with these parts. Screw the cap on tightly when 
filled. 

The reader should be aware that commercial steel pipe and caps are heavily galvanized with zinc. The 
zinc must be stripped off prior to use in the procedures outlined in this book. Zinc is stripped off by 
immersing both the pipe and the end cap in 5'% hydrochloric acid solution until the violent bubbling 
slows to a crawl. Then the pipe and caps should be thoroughly rinsed off in clean water and then 
assembled. A pipe wrench will be required to get the caps on tight enough to prevent leakage while 
cooking. 

This degalvanizing process can lead to some confusion as to when the zinc has been removed. Take tor 
example this conversation | had on the Net: 


Posted by piper on March 03, 1998 at 10:04:37 

DEGALVANIZING 

What if someone were stripping the zinc from galvanized pipe, and that went good, but the end caps have 
been going for two days now, and there is STILL zncl2 coming off them. Someone needs those caps 
soon! Can the process be accelerated? Just up the strength of the HCI solution? Maybe some DC current? 
Also, Teflon tape melted @ 130° C. What’s up with that? Is it bad? 


Posted by Uncle Fester on March 06, 1998 at 17:21:27 
In Reply to: Re: DEGALVANIZING-hypothetically! Posted by metal man on March 06, 1998 at 
04:59:06 

Metal Man is correct when he states that concentrated nitric will strip plates off steel without 
attacking the steel. If, however a little bit of water gets in the mixture, the steel will be history. The end 
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caps of pipes have the thickest amount of zinc on the inside. I strip zinc off steel all the time at work. The 
end caps should have been completely stripped within a couple of hours using 5-7% HCl. That’s conc. 
HC! diluted 6 to 7 times. Under that zinc is mild steel. It too will fizz in HCI solution, but much slower. 
Using a scrub pad, one can go into that end cap and scrub off the surface layer of gunk that forms while 
metals are being stripped. Zinc while it dissolves will be black. Exposed iron or mild steel will be a 
brighter color. After rinsing, application of some copper sulfate solution will show exposed steel. The old 
copper displacement reaction, leaving a copper deposit. For a part to take two days to strip in HC], either 
such a small amount of HCI solution was used that it has been exhausted by the stripping action, or the 
dissolution of the underlying iron has been mistaken for more stripping of zinc. 

This possible source of confusion can be eliminated by using stainless-steel pipes and caps rather than 
galvanized steel. These can be used as is, without any treatment. 

Now with the reaction mixture inside the pipe, it’s time to heat the mixture. For production of meth or 
benzedrine from |-phenyl-2-chloropropane, the preferred heating procedure is to heat at 160° C for about 
9 hours. For production of MDA or MDMA from bromosafrole, the preferred heating is at about 125° C 
for 3 to 4 hours. One does this heating by putting a pan with cooking oil on a stove burner, and then 
immersing the pipes in the cooking oil. The temperature of the oil bath is then held at the desired 
temperature for the required period of time. 

After the cooking period is complete, the pipes are removed from the heating bath, and allowed to cool 
down. Once they have cooled, they can be opened, and the contents poured into a distilling flask. Most 
all of the alcoholic ammonia or methylamine should be distilled off. In the case of methylamine, great 
care should be taken to catch its vapors for reuse. This is done using that apparatus shown in Chapter 
Four, making a fresh load of methylamine in alcohol for use in the next run. The last portion of alcohol 
should be removed using a vacuum, down to a volume of about 100 ml. 

The residue in this flask should be shaken very vigorously with 10% HCI solution. This converts the 
amine products into their hydrochlorides, which are water-soluble. The shaking should continue for at 
least 5-10 minutes to get all of the product extracted out of the gunky tar matrix. Now extract this 10% 
solution which contains the product with a couple 50 ml portions of toluene. This removes entrained 
gunk. Finally, make the solution strongly alkaline to litmus with lye. This generates a lot of heat, and 
should be done cautiously with shaking between adds of lye. When the solution is strongly alkaline, 
shake vigorously for about 5 minutes more, then check again the pH of the water to make sure it is still 
quite alkaline. There should be a healthy amphetamine layer floating on top of the water. With the hot 
water, it will give a strong aroma of amphetamine when sniffed. Cool the solution, and extract with two 
50 ml portions of toluene. 

The toluene extracts contain the amphetamine. This should be distilled in the usual manner as 
described in Chapter Five to yield about 25 ml of amphetamine or meth. This is converted to the 
hydrochloride salt as also described in Chapter Five, to give about an ounce of pure benzedrine or meth. 
This procedure can be scaled up as desired. In case you were wondering, the boiling point of benzedrine 
tree base is about 15° C lower than meth. 

Distilling must be done when using this method, because there is just no other way to remove the 
higher amines made as byproducts. If one is making MDA by this method, those higher amines produce a 
scary and paranoid trip. If one can’t distill, this method shouldn’t be used. 


Making Bromosafrole from Safrole, and 1-phenyl-2-bromopropane From Allylbenzene 
To use this “pipe bomb” method to make MDA or MDMA from bromosafrole or amphetamine and 


meth from |-phenyl-2-bromopropane, one of course first needs the bromo compound. Good luck finding 
that stuff. Luckily, it’s not a very complicated procedure to cook your own. Let’s take, for example, 
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making | -phenyl-2-bromopropane from allylbenzene. Allylbenzene was covered back in Chapter Nine. 
It’s pretty easily made from cinnamon oil, or cinnamaldehyde. This conversion to the bromo compound 
and then the “pipe bomb” reaction is the alternative route to the Wacker oxidations to phenylacetone. 
Both routes are quite practical, and can be scaled up at will. Directions for making 1|-phenyl-2- 
bromopropane can be found in the Journal of Biological Chemistry, Volume 108, pages 622-23, by H.E. 
Carter. Reaction with hydrobromic acid gives the bromopropane from allylbenzene: 


(C)-on-cn=cn, + Har ——D 


Allytbenzene 8r 


} 
<O)-cr-cn CH, 


1-phenyl-2-bromopropane 


His procedure 1s to put 200 ml of glacial acetic acid in a bottle along with 200 ml of 48% hydrobromic 
acid. This mixture 1s chilled in an ice bath, then 100 ml of allylbenzene is added to the bottle. A stopper 
is wired in place on the bottle, and the mixture is slowly allowed to come to room temperature with 
occasional shaking. After 10 to 12 hours, the original two layers merge into a clearred solution. After 24 
hours, the contents of the bottle are poured onto crushed ice. 

When the ice has melted, the |-phenyl-2-bromopropane will have formed an oily dark liquid layer 
separate from the acid-water solution. It may be at the bottom of the beaker if lots of crushed ice was 
used, or it may be floating on the top if less was used. This crude product should be separated from the 
acid-water using a sep funnel. Then the acid-water should be extracted with about 100 ml of toluene. 
This extract should be added to the crude product. The combined extract and crude product are then 
washed with water, and the with bicarb solution. Fizzing from then bicarb solution will be produced as it 
neutralizes acid in the crude product, so beware of pressure building up in the sep funnel. Always wear 
eye protection so that the mists of this stuff doesn’t end up in your eyes. 

Then when all the acid has been neutralized as shown by lack of fizzing when put in contact with fresh 
bicarb solution, the toluene-bromopropane solution should be placed in a distilling flask, and fractionally 
distilled to remove the toluene-water azeotrope, and then the remaining toluene solvent. When the 
toluene has mostly distilled away, a vacuum should be applied and the I-phenyl-2-bromopropane 
distilled. It will boil at a temperature similar to phenylacetone, roughly at 120° C under a good aspirator 
vacuum of around 20 torr. Less etficient vacuum will result in higher boiling points. The yield is around 
235 grams (180 ml). 

So that method using 48% HBr apparently works fine with allylbenzene. When using substituted 
allylbenzenes such as safrole, however, it is quite useless. There is just too much water in the reaction 
mixture (48% HBr is 52% water), and the HBr in the mixture just refuses to add to the double bond to 
give bromosafrole. The general method, which works equally well with allylbenzene or the safrole found 
in sassafras oil, can be found in the Journal of the American Chemical Society. The paper dates to 1946, 
Volume 68, pages 1 805-6. 

In this general procedure, the chemists mixed 100 ml of allylbenzene with 250 ml of glacial acetic 
acid. One could simply add 100 ml sassafras oil with 250 ml of acetic acid and get basically the same 
solution. Then to this solution with rapid stirring, they bubbled a rapid stream of anhydrous HBr gas from 
a cylinder for a period of about two hours, while keeping the mixture cooled with an ice bath. The fumes 
of HBr are injurious, so ventilation out a window or working outside is recommended. The bubbling of 
HBr produced the formation of two layers in the reaction mixture. Then they added 200 ml more glacial 
acetic acid to make a homogenous solution, and kept the mixture cold overnight. 
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In the morning, they poured this reaction mixture onto ice, and recovered the bromo compound in 
exactly the same way as in the first example. This general method is good, but that HBr in a cylinder isn’t 
that easy to come by, and the dangerous fumes from the bubbling are something one would want to 
avoid. There is a way around that. 

Thirty-six percent HBr in glacial acetic acid is commercially available. This makes doing the reaction 
much simpler. One just mixes one volume of sassafras oil or allylbenzene with two or three volumes of 
ice cold 36% HBr in acetic acid, and then stirs the mixture with cooling for about a day. Then upon 
pouring the mixture onto ice, the bromosafrole or |-phenyl-2-bromopropane is recovered just as in the 
first example. Bromosafrole smells a lot like phenylacetone, and its boiling point is about the same as m- 
d-phenylacetone, around 150-160° C under a vacuum of about 20 torr. 

So how much water can you have in the acid, and still get bromosafrole from sassafras oil? See Chem. 
Abstracts 1961, column 14350. 

Unfortunately, it uses 70% HBr, a quite uncommon reagent. To do this procedure, a beaker containing 
100 ml of 70% HBr is chilled to 0° C in an ice bath. Then, with stirring, 50 ml of sassafras oil is added 
dropwise. The stirring and cooling is continued for an additional 14 hours, then the mixture is poured 
onto a few hundred grams of crushed ice. This mixture is stirred or shaken until the ice melts, then the 
product is extracted with ether or toluene. The organic layer should then be separated, and washed with 
some water, followed by some bicarb solution, to remove traces of acid. The solvent is then evaporated 
away, either by distillation or under a vacuum to give a virtually 100% yield of the product, 
bromosafrole. Its aroma is similar to phenylacetone. 

Let’s suppose that all one can get is the standard ACS reagent 48% HBr in water. How can one get 
bromosafrole using this stuff? If one looks in the Journal of the Alabama Academy of Science, Volume 
64, pages 34-48 (1993), one can find a claimed method. It uses the standard ACS reagent HBr, which is 
48% strength. In this variation, 50 ml of sassafras oil, 250 ml of 48% HBr, and a magnetic stirring bar at 
least one inch in length are placed in a 500 ml volumetric flask. The top is stoppered to keep the nasty 
vapors inside (HBr is bad to breathe), and fast stirring is continued for one week at room temperature. A 
layer of cardboard between the stirrer and the flask will help keep the stirrer from warming up the 
solution. Within a few hours, the reaction mixture takes on the color of a cheap burgundy. A homogenous 
mixture never results. When stirring stops, the product just floats on top of the acid. At the end of the 
week of stirring, the bromosafrole is isolated just as in the above method. Two hundred and fifty grams 
of crushed ice are used. It is best if the product is distilled to recover unreacted safrole, and remove the 
colored matter. Bromosatrole distills at about 160° C with aspirator vacuum. Note here that the Alabama 
article chemists used their crude bromosafrole without distilling it, and got quite pure XTC as the 
product. Others and I have found that 48% HBr is quite ineffective in reaction with safrole. 

An alternative procedure using 48% HBr gives superior results. 48% HBr can be dehydrated to HBr 
gas upon contact with phosphorus pentoxide, P2O5. Sulfuric acid can’t be used as the dehydrator because 
it breaks the HBr down to bromine gas. To use this variation, a gas bubbler is set up as shown in Figure 
20. In the round bottom flask, place a bed of phosphorus pentoxide. Into the sep funnel or dropping 
funnel, place about 210 ml of 48% HBr. Lead the bent glass tubing into a beaker containing about 160 ml 
of sassafras oil. It is best to dilute the safrole with a couple of volumes of solvent such as toluene or 
glacial acetic acid, because this will help to catch and hold the HBr gas as it is bubbled into solution. 

Now chill down the sassafras oil solution in ice, and begin dripping 48% HBr onto the bed of 
phosphorus pentoxide. When it hits the P205, the water in the 48% HBr reacts with the phosphorus 
pentoxide to make phosphoric acid, and the HBr puffs off as a gas which escapes down the glass tubing 
into the sassafras oil solution. All joints and plugs on the gas bubbler must be tight so that the HBr is 
forced into the sassafras oil solution. It is also a good idea to magnetically stir the sassafras oil solution 
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so that the HBr bubbles are more likely to either react immediately or go into solution, rather than 
escaping. HBr gas is very foul and dangerous to breathe, so good ventilation must be provided. 

As the approximately 210 ml of 48% HBr drips onto the bed of P2OS, pay attention to its reaction 
when it hits the P2OS. If the rate of gas generation goes down, the bed of P205 may need some sloshing 
around or stirring up with a glass rod, or even the addition of some more P2OS. 

When the bubbling of HBr is completed, the sassafras oil solution should be poured into a stoppered 
bottle, and kept cold overnight to complete the reaction to bromosafrole. It is then poured onto crushed 
ice as in the other procedures, separated, washed, and distilled to yield about 100% bromosafrole. 

One might want to consider doing this drying of the 48% HBr the other way around. By cautiously 
adding P2OS to a stirred mixture of 48% HBr and glacial acid, one should be able to dehydrate it enough 
to react with safrole. How much would one have to add? I don’t know. One mole of P2O5 reacts with 
three moles of water, and the phosphoric acid formed then exerts a further drying action by associating 
with water molecules. One could only find out by trying. 

A possible way of increasing the activity of 48% HBr is to add the common lab chemical potassium 
bromide, KBr, to the acid. I have no idea if this works, but it would produce a mixture a lot like the Lucas 
Reagent used in Chapter 15 to make chloroephedrine. It's worth a try if 48% HBr is the only form of 
hydrobromic acid you can obtain. 

Another way of drying 48% HBr is one ] came up with a few years ago. | got this procedure to work on 
the first try, so | considered it a slam dunk gimme. Apparently, other people have had some trouble doing 
it, so let me give more detail. 

To get good yields of bromosafrole from 48% HBr and sassafras oil, mix one part sassafras oil with 
one part glacial acetic acid and two parts 48% HBr in a nearly full Erlenmeyer flask. Chill this mixture 
down in ice, then with strong magnetic stirring pass a stream of dry HCI gas into the solution for about an 
hour. See Chapter 5 tor the dry-HCI gas-generator. How much HCI to pass into solution? Well, for a 
batch using 50 ml of sassafras oil, the amount of dry HCI generated by dripping 75 to 100 ml of sulfuric 
acid onto a half-full 500 ml flask of salt-hydrochloric-acid paste is about right. A little bit more wouldn't 
hurt. Good ventilation is required! 

A nearly full Erlenmeyer is used to give maximum column depth for the bubbles of HCI to rise up 
through. The drying ts a surface phenomena. An Erlenmeyer is used because the inward sloping walls 
slow up the rising bubbles. A plug of glass wool stuck in the neck of the flask down into the solution 
would slow them up some more. 

As the dry HCI passes into the solution, it dehydrates the 48% HBr, causing it to react with the safrole. 
The dehydration and the reaction both generate a good deal of heat, so fresh ice will periodically have to 
be put into the bath around the reaction flask. The temperature of the reaction shouldn’t be allowed to 
rise above 10-15° C. The reaction mixture first turns green, then blue, then purple, and finally burgundy, 
When the bubbling with dry HCl is finished, stopper the flask and continue stirring in the cold for two 
days. Sometime around a day into this stirring, no separation of phases can be seen when stirring ceases. 

I would say that the maximum temperature seen by the reaction mixture during this time was roughly 
20° C. Keeping things cold in Wisconsin is easy. 
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The amount of dry HCI produced by dripping sulfuric acid onto salt will vary with the exact 
conditions, so the batch should be checked for reaction before quenching it on ice. It doesn’t hurt to add 
too much dry HCl, within limits, but too little won’t dehydrate the acid sufficiently. To check this, after 
the day of stirring is done, pour some of the reaction mixture into a beaker, then from the beaker, return it 
to the reaction vessel. This leaves a coating of the reaction mixture on the glass in the beaker. Fill the 
beaker with water to rinse away the fuming acids, empty it, and sniff inside the beaker for the aroma of 
the organics clinging to the glass. If it still smells like the candyshop fragrance of sassafras oil, an 
additional bubbling with dry HCI is going to be required, followed by another day of stirring in the cold. 
After the first batch or two, it’s easy to gauge how much dry HCI one is getting. If the aroma has changed 
to something more chemical and fruity, yes, just like phenylacetone, sufficient HCl has been added. 

When two days of stirring are completed, the batch is poured onto crushed ice, as in the other methods. 
When the ice has melted, a little bit of toluene is added (a volume about equal to the amount of sassafras 
oil used), and the water-bromosafrole mixture shaken. Prior to adding toluene, the bromosafrole will 
likely be on the bottom of the container, but after adding toluene and shaking, it should be floating on 
top. It’s still burgundy-colored. Separate the bromosafrole layer with a sep funnel, and then wash it with 
about 3 volumes of water. Add bicarb slowly until the fizzing stops. This will knock out the carried-over 
HBr, HCl and acetic acid. Shake some more, then add a little more bicarb to make sure all the acid has 
been neutralized. 

Separate the toluene-bromosafrole, and place it in a distilling flask. Distill off the toluene at normal 
pressure, then vacuum-distill the remaining bromosatrole. A vacuum that distills safrole at 110° C will 
distill bromosafrole at about 140-145° C. Some chlorosafrole distills at about 125° C. It can be used as is, 
or the chlorosafrole can be converted to iodosafrole according to the directions found in Chapter 
Eighteen in this book. The yield is about 66-75% conversion to bromosafrole, with the remainder being 
unconverted satrole and chlorosafrole. Bromosafrole smells a lot like phenylacetone. It may turn pink on 
standing, and should be stored in a freezer until used. 

Last, but certainly not least, check out the Pugsley Bromosatrole Recipe in Advanced Techniques of 
Clandestine Psychedelic & Amphetamine Manufacture. People have been getting very good results using 
this procedure. Essentially, it involves reacting sulfuric acid with sodium or potassium bromide in ice 
cold DMSO solvent to give anhydrous HBr solution. Sassafras oil is then added to the reaction mixture to 
give virtually 100% yields of bromosafrole. 
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Chapter Twenty Three 
Phenylacetone from Benzene and Acetone 


This procedure makes use of the simple and common solvents, benzene and acetone, and links them 
together to form phenylacetone. Back when | was cooking phenylacetone, | often fantasized about how 
this could be done. Little did I know that it had been accomplished by a couple of Russians a few years 
before my cooking began. 

This isn’t a procedure to get overly excited about, as the yields are low (36% based upon the 
manganese III acetate used), and a quite dilute solution its required. This procedure is most suited to 
someone willing to do large-scale cooking, not the typical basement experimenter. 

The interested reader should see Chemical Abstracts, Volume 77, column number 151620 (1972), and 
Journal of the American Chemical Society, Volume 93, pages 524 to 527 (1971), and Bulletin of the 
Academy of Science of the USSR, Volume 21, number 7, page 1626 (1972). 

In a large glass pot, as for instance one could get from people who sell milk pipeline equipment to 
dairy farmers, place 20 moles of acetone (900 ml). Hardware store acetone can be used by drying it with 
1/10 volume of calcium chloride, also available at the hardware store as ice melt. Then add 5 moles of 
benzene (340 ml), and 1000 ml of glacial acetic acid, and one mole of manganese III acetate (268 grams; 
price about $500). Equip the flask with a reflux condenser. 

These ingredients are mixed together, and then heated at 70° C until the brown color of Mn+3 
disappears (about 2 to 3 hours). Then the contents are poured into a large stainless-steel distillation set up 
as described in Chapter One of this book, and the acetone, benzene, and part of the acetic acid are 
distilled off under reduced pressure. The weak vacuum produced by cheapie vacuum pumps, or low- 
powered aspirators, is about right for this vacuum distillation. By chilling the receiving flask in tce. the 
unused acetone and benzene can be recovered for reuse. 

Then the residue, which consists of phenylacetone and other organic products dissolved in acetic acid 
along with Mn(II) acetate, should next be diluted with several volumes of water. The product 
phenylacetone can then be extracted from this watery mixture, with toluene. The extracts should next be 
washed with dilute sodium hydroxide solution, and then the toluene-phenylacetone solution can be 
distilled to yield around 25 ml phenylacetone. 

To get decent results from this reaction, the amount of water in the reaction mixture should be held to 
under 1%, and preferably under 72%. Improperly dried acetone is a prime culprit when tracking down 
sources of water in the reaction mixture. Water introduced from Mn(II) acetate can be removed by 
distilling off the water-acetic acid azeotrope at 76° C. 

The other main problem with this reaction, besides the large dilution used, is the need for Mn(III) 
acetate. This expensive material isn’t something one can find on hardware store shelves. Mn(II) acetate, 
on the other hand, is a very common industrial chemical, used as a mordant in dying, and as a drier for 
paints and varnishes. \t’s also pretty cheap, so long as one doesn’t want 99.9% pure chemical. 

To get Mn(III) acetate from Mn(II) acetate, we return to a recurring theme in industrial chemistry - the 
electric generation of Mn(III) from Mn(II). We saw one example of this kind of conversion back in 
Chapter Nine in the benzaldehyde recipe. For this next one see Acta Chemica Scandinavica B 33 (1979), 
pages 208-212. At a graphite or platinum anode in a simple, undivided cell, using a cathode much smaller 
than the anode to minimize reduction of the Mn(III) formed, the chemists produce Mn(I!I) acetate from 
Mn(Il) in glacial acetic acid solvent. 

One mole of Mn(I!) acetate is dissolved in one liter of glacial acetic acid. A little bit of sodium lithium 
fluoroborate (a few grams) is added as current carrier to the solution. One could also try sodium or 
potassium acetate as current carrier; it may not interfere in this reaction. The fairly large graphite or 
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platinum anode is placed in the solution, along with the smaller cathode. The mixture is warmed, and 
then with stirring, DC current is made to flow through the cell. One should apply 4 milliamps of DC 
current for each square cm of anode surface facing the cathode. This is a one-electron oxidation and one 
can count on getting around 66% efficiency in the oxidation, so one should pass about 1.5 faradays of 
current. One faraday is 96,500 amp seconds, so if for example one is passing one amp through the 
solution, the electrolysis to Mn(III) will take 40 hours. At four amps, it will take 10 hours, and so on. 

At the end of the electrolysis, one has the Mn(III) acetate solution in acetic acid. Then to this solution, 
one can add the benzene and acetone with stirring, and react as usual. It’s a lot of work to get 30 ml of 
phenylacetone, but those chemicals certainly are low-profile, cheap, and easily available. 

For another example of electric generation of Mn(IIl), see US Patent 4,560,775. One can also use 
permanganate in glacial acetic acid to oxidize the Mn(Il) acetate to Mn(IIl). For an example of this 
procedure, see Journal of the American Chemical Society, Volume 96, pages 7977-7981 (1974). On a 
smaller scale, this procedure is preferable to the electric oxidation. The phenylacetone synthesis can be 
made to work, and it is just plain unstoppable from a policing point of view. It won’t be long now, and 
every chemical under the sun will be on the “watched list.” 

A kind of related reaction can be found in Journal of Organic Chemistry, Volume 54, pages 733-34 
(1989). Here phenylacetone is made in 85% yield. Just two problems with this reaction. It runs in a pretty 
dilute solution, and it uses 2-nitropropene as a reactant. A quick look through my chemical catalogs 
doesn’t turn it up for sale anywhere. I would imagine it isn’t too hard to make one’s own 2-nitropropene 
though. The reaction proceeds as follows: 
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The strong acid trifluoromethanesulfonic acid protonates 2-nitropropene, and this intermediate then 
links up with benzene. After pouring the reaction mixture into dry methanol, and then adding water, the 
product, phenylacetone, is formed in 85% yield. 

In one of their typical examples, the chemists mix 3 grams of 2-nitropropene in 45 ml of benzene. In 
another container they have a solution of 31 ml of trifluoromethanesulfonic acid in 50 ml of benzene 
along with an unspecified amount of the methylene chloride co-solvent. The co-solvent acts as antifreeze 
for the mixture, so 50 ml of methylene chloride is probably about right. They cool this solution down to - 
40° C with a dry ice-acetone bath. Then with vigorous stirring, they add the nitropropene in benzene 
solution to the trifluoromethanesulf onic acid in benzene and methylene chloride solution. They allow this 
mixture to react for one minute. 

After the reaction time, they then pour this reaction mixture into 1000 ml of dry methanol cooled to - 
78° C (dry ice-acetone bath) with vigorous stirring. This reaction mixture is then allowed to warm to 
room temperature. The yellow-colored mixture is then diluted with 1500 ml of water. 
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To recover the product, they start by adding bicarb to this reaction mixture until it is neutralized. This 
is when the added bicarb no longer causes fizzing. They next add salt until the solution can dissolve no 
more. Then they extract out the phenylacetone with methylene chloride. One could also use toluene. 
Distilling this extract then gives them pure phenylacetone, around 5 ml. 

As is, this isn’t a clandestine-suitable process. It just uses way too much solvent to get such small 
amounts of product. If one could reduce the amount of benzene used from the thirty fold excess relative 
to the 2-nitropropene down to around 10 fold, and if then one could also reduce the amount of methanol 
used, this method would have some promise. Good luck and happy cooking! 

For another somewhat related reaction, | have only the abstract. The research was done in 1959 by 
Robert Levine. It gives a 34% yield of phenylacetone. To liquid ammonia, one first adds sodamide and 
acetone. This forms a sodio derivative of acetone. Next, bromobenzene is added, and the mixture allowed 
to react for 10 minutes. Then the reaction mixture is quenched by adding ammonium chloride. After the 
ammonia evaporates away, the residue is extracted with toluene. This extract is washed with some dilute 
hydrochloric acid to remove aniline and diphenylamine formed as byproducts. Then the toluene extract is 
distilled to get pure phenylacetone. Dibenzyl ketone is formed as a byproduct also. 
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Chapter Twenty Four 
Last Resort — Extracting I-Methamphetamine from Vicks Inhalers 


By popular demand, this method of last resort will be covered in this edition. The Vicks Vapor 
Inhaler is available off the shelf at your local grocery or drug store in the cold- or allergy-remedy section. 
It contains 50 mg of the free base of the weaker isomer of meth, along with the “Vicks vapors” which are 
bornyl acetate, camphor, lavender oil, and menthol. 

Of the above ingredients, only the meth free base (I-desoxyephedrine) has a basic nitrogen, so 
separation is possible. To extract and separate the |-meth from the other ingredients, we first disassemble 
the inhaler to get at the cotton-like wadding that contains ingredients. This wadding should be 
immediately soaked in 10 ml of the 10% hydrochloric acid. The hardware-store brands of hydrochloric 
acid are about 20% - 30% strength, so dilute accordingly. Using surgical gloves, squish up this wadding 
repeatedly to get the HCI into contact with the meth free base and convert it to the hydrochloride, which 
is water soluble. After a good thorough squishing, pour the hydrochloric acid into a sep funnel. If solids 
are floating around, filter the solution. Now add another 10 ml of plain water to the wadding, squish it 
around again to rinse out more product, and pour this too into the sep funnel. 

Now extract out the entrained vapors with a couple of 20 ml portions of toluene. Throw away the 
toluene, and keep the hydrochloric acid solution. Now make this hydrochloric acid solution strongly 
basic to pH papers by adding some lye or lye solution, with strong shaking between additions of lye. 

The meth has now been free based, and is freed of most of the Vicks vapors. Extract out the meth free 
base with about 20 ml of toluene. Separate off the toluene, and bubble dry HCI gas through it as 
described in Chapter Five. The crystals of I-meth hydrochloride should be spread out to dry after 
filtering, and their aroma noted, once they are free of toluene. If they still smell like the Vicks vapors, 
one should first try drying them under a vacuum for an hour or so. If this still doesn’t render them odor- 
free, they can be recrystallized by first dissolving them in a minimum amount of alcohol (91% isopropyl] 
from the drug store shelves), and then adding toluene with shaking until about 10 volumes of toluene 
have been added. After some standing in the cold to get complete precipitation, the crystals can be 
filtered out. At this point the smell of Vicks vapors should be gone. 

| have heard an unconfirmed report from a correspondent named Tammy that new versions of this 
inhaler don’t respond to HCI extraction so well. The wonders of polymer science. If this is the case, the 
first extraction should be with 91% isopropyl alcohol. After two extractions with isopropyl alcohol, add a 
couple of drops of HC! and then this extract should be evaporated under a vacuum, or barring this, just 
mix with 20 ml of toluene. 

Now extract this toluene solution with two 20 ml portions of 10% hydrochloric acid. From here, 
proceed as with the 10% hydrochloric acid solution. 
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Chapter Twenty Five 
Keeping Out of Trouble 


Making methamphetamine, it should be remembered, could be a dangerous activity. But, in addition to 
any dangers inherent in the activity, underground chemists making methamphetamine face dangers of 
another sort. The sources of these other dangers are the agents of the various law enforcement agencies. 
This chapter will discuss some of the dangers and how underground chemists avoid them. 

How then does the underground chemist minimize his risks? The first and most important thing is to 
use hit-and-run tactics. He makes a lot of product at a time, and then closes up shop. It is much safer to 
spend a week or so on steady work and make a supply of product that will last for a while than to keep 
setting up and supplying a lab every few weeks to make smaller amounts. This cuts the chemist’s 
exposure to a minimum. Secondly, all the chemicals to make methamphetamine are only brought together 
when the chemist is ready to begin production. Having all the chemicals together could result in a 
conspiracy charge. For example, having phenylacetic acid, acetic anhydride and pyridine together could 
result in a charge of conspiracy to manufacture phenylacetone, if the knuckleheads at the state crime lab 
are aware of this method of making phenylacetone. To avoid this, phenylacetic acid and methylamine are 
kept at one location, and the other chemicals and glassware at another. After the chemist is done making 
his supply of methamphetamine, he washes all the glassware in hot, soapy water, rinses them a couple of 
times with hot water and then with rubbing alcohol. He lets the glassware drip dry, and then bakes the 
glassware in the oven at 400° F for an hour or so. This removes all traces of product from his glassware. 
The empty glass jugs of chemicals are rinsed out with water and the labels scraped off. Then they are 
broken and the pieces taken to a far away dumpster. 

A very important precaution for the underground chemist is to keep his mouth shut. While his friends 
may mean him no harm, they would tell their friends and eventually the wrong ears would hear about it. 
The streets are crawling with snitches who keep themselves out of jail by reporting what they hear. 
Without a snitch, police agencies are incapable of detecting a cockroach crawling across a loaf of bread. 

The people to whom the chemist sells his products have no business knowing where it comes from. In 
fact, he is constantly on guard against his customers, because they are his main source of danger. If one 
of them should foul up, he may very well try to set up the chemist to get out of his own problems. This is 
the way that Johnny Law makes his busts, so the underground chemist is on guard. lf onc of his 
customers has a newfound buddy who wants to buy from him, he starts babbling crazy nonsense or 
claims ignorance. He decides how to deal with them later. 

As long as the chemist does not deal with strangers, the only way that the narcs can get at him is to 
have one of his customers make what is called a “controlled” buy on him. This is when they send his 
customer in to make a purchase from him while they wait and watch outside. 

The underground chemist protects himself by only making deliveries to his customer’s home. He never 
does business out of his own home, or at bars, parks, parking lots or any other place suggested by his 
customers. He knows his dealers well, and knows their schedules. His dealer does not know exactly when 
he will be showing up with the next shipment; he just shows up unannounced and makes the delivery. A 
street-legal dirt bike is a good delivery vehicle. If the narcs try to jump the chemist at his customer’s 
home, he takes off cross-country, leaving a cloud of methamphetamine powder behind him. He can melt 
the baggie on his tail pipe. If the narcs eventually catch him, he says they looked like a sleazy gang of hit 
men. He never lets his customers talk him into meeting at a bar, park or other public place where Johnny 
Law can watch and make a controlted buy. He ignores excuses such as not wanting a roommate to know 
about the shipment. 
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If the underground chemist must store significant quantities of methamphetamine in his home, there is 
a good way to keep it undetected. He dissolves the uncut material in 190 proof grain alcohol. He uses 
uncut methamphetamine because alcohol dissolves it better than cut. Alcohol dissolves a surprisingly 
large amount of methamphetamine. He records the exact amount dissolved per hundred ml of alcohol. He 
pours the alcohol into a dark whiskey bottle and adds it to his liquor collection. It smells just like any 
other booze. It will go undetected in a search. 

When he is ready to sell undissolved methamphetamine, he measures out the required amount of 
alcohol and pours it into a filtering flask along with a couple of boiling chips. He stoppers the flask and 
attaches the vacuum hose to the vacuum nipple. He boils off the alcohol under a vacuum. He can heat the 
flask with hot water to speed the process, but does not use any stronger heat. In a little while, the alcohol 
is gone, leaving the crystals in the flask. He scrapes them out and chops them up. He can now add the cut 
to the crystals. The filtering flask can be rinsed clean with hot water. 

The maker of methamphetamine, like the user, may be subjected to urine testing, and so he is aware of 
the following information. A single dose of methamphetamine can be detected in the urine for three days 
atter taking it. When repeated doses are taken over an extended period of time, it builds up in the cerebral 
spinal fluid, lymph, and other noncirculating bodily fluids. As a result, it is detectable for considerably 
longer than three days. 

The three day period mentioned above assumes a normal fluid intake. Since the kidneys are the main 
way the body has to get rid of methamphetamine, the process can be considerably sped up by putting the 
kidneys on overtime. | can think of no more enjoyable way to do this than to drink a lot of beer over a 
period of a few days. This process can be sped up even more by increasing the efficiency of the kidneys. 
This is done by drinking a lot of cranberry juice. This increases the acidity of the urine, and shifts the 
partition coefficient in the nephrone of the kidney in favor of excreting the methamphetamine more 
rapidly. 

A last-ditch method to avoid detection is to get some Snowy Bleach or other similar powdered bleach, 
put it on the fingertip and under the fingernail, and rinse it off into the urine sample. The bleach attacks 
the methamphetamine by oxidation, converting it to a hamnless set of fragments. This technique works 
better with THC and other more easily oxidized drugs, but it works satisfactorily with methamphetamine 
if the urine is dilute. In order to avoid wasting the limited oxidizing power of the powdered bleach on the 
other normally occurring compounds in the urine, a lot of water is drunk before giving the urine sample. 
And, in order to keep the concentration of bleach high enough to ensure the destruction of the 
methamphetamine, as small a sample as possible is given. 

Remember: The information in this book is intended for informational and research pur poses only! If 
vou do anything illegal and get caught, you will have to be prepared to face the consequences! This is a 
letter that I recently received from one of my readers: 

Dear Uncle Fester: 

I am the subject of the first methcathinone (Cat) case in the Fifth Circuit (Texas, Louisiana, 
Mississippi, Alabama, etc.). | was one of many whom a dude named Bill Killion “fingered” to avoid 
prosecution in Wichita, Kansas. You may know him; his correct name is William Killion. 

I still await sentencing sometime in early January, 1996. And many of the investigations for my 
defense involve research of ephedrine, white-cross and methcathinone, which I thought might interest 
you. Since | didn’t discover your book, Secrets of Methamphetamine Manufacture, until after my 
arrest, | learned of cat through its American patent (2,802,865). There is a German patent, and one other 
foreign patent with R+ and S- methcathinone types. I wish I knew how to obtain those patents, because it 
may be argued that all of these types are not covered by statute, and the yields from the ephedrine may be 
helpful in establishing “‘drug-quantity” guidelines for my sentencing. 
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Currently, under federal laws, once an individual has been found guilty of manufacturing any amount 
of any drug, he may then be sentenced according to any amounts that can be established by a light 
standard of proof. The sentencing in all federal drug offenses (except simple possession) is governed by 
the drug weights involved. In my case, where no drug seizure was made, the drug quantity involved is 
estimated based on the lab seized or the established amount of precursor seized. 

In my case, Killion fingered me as having ordered mini-thins from two distribution companies (T&M 
and Olympus), and stated that I was in possession of a methcathinone lab. The first thing the Kansas 
DEA did was call and subpoena the companies’ records, which showed that 39,000 mini-thins had been 
shipped to my parents’ and sister’s addresses (both living next door to me). Then the DEA simply 
awaited the next order and shipment. 

| was found guilty, based largely on the DEA’s surveillance of me picking up 3,000 mini-thins at the 
post office. Soon, after agents followed me to my sister’s home, my wife was observed going to buy a 
can of Red Devil lye and delivering it to me. A warrant was sought, and seven hours later the DEA 
rushed in to find me in a detached garage on my sister’s property, where two five-gallon paint buckets 
containing toluene paint thinner were discovered, along with some Batman drinking glasses (one with a 
trace amount of chrome salt), a jug of HCI, a container of water mixed with sodium hydroxide, and one 
broken-up, duct-taped 3,000 ml flask. 

My point is that on a bust where these white-cross mini-thins are involved, the distribution company’s 
records (and any other records that the law can obtain) are used to establish the amount of precursor that 
had been involved in the laboratory manufacture, and from this the total quantity of drugs involved is 
determined, which in turn sets the length of the sentence to be imposed. The same thing has been done 
with methamphetamine precursors for years, but the yields of cat from ephedrine have not yet been 
established. 

In early 1993, two cases of cat manufacture arose in Marquette, Michigan. One is published: U’S vs 
Baker, 852 F. Supp. 609 (W.D. Mic 1994). Affirmed on appeal in the Sixth Circuit, this case established 
that 50% of the weight of the ephedrine pills will reasonably equal the weight of the cat which could be 
produced from it. This amount was established by a government-employed chemist who testitied at the 
trials in these cases. The prosecutor in my case is using Baker to calculate my sentence. | do not feel that 
50% is unreasonable, unless | could find proof that it is. | am now arguing that insufficient proof exists 
that the 39,000 white-crosses were actually dropped into a cooking pot! They were ordered COD over a 
four-month period in 3,000-lot batches. And white-crosses have been sold for many years themselves as a 
“speed” on the black markets. The FDA, which is now blasting against these pills, is a good source for 
this information. 

I wrote the FDA for information about white-cross mini-thins being illegally abused and sold as speed 
and lookalike-speed. The FDA sent me a copy of their proposed laws or regulations on ephedrine under 
published law, from the Federal Register, part 310 & 341, Volume 70, October, 1994 or 1995, I believe 
(I sent it to my lawyer, so I’m going by memory). It’s a section on bronchial medications which are sold 
over-the-counter (OTC). In the FDA’s proposed regulations, they mean to designate all ephedrine, 
norephedrine, and racephedrine products as prescription drugs. | do not believe that the DEA will 
succeed in its proposal, but they also propose (and have moved forward considerably) to remove all 
single-ingredient ephedrine products from OTC sales. They focus on the white-cross thins (which 
companies are selling now as stimulants) being sold as bronchial-aid products. Well, it’s obvious that the 
distributors of white-crosses that sold them as stimulants before they were outlawed by the FDA have 
now relabeled them as asthma medicine, and continued their sales. Stimulants were prescription drugs at 
the time of those former sales, and that’s why white-crosses were commonly sold as speed on the black 
markets years ago. There have been official discussions about outlawing OTC sales of the white-cross 
bronchial products, as recently as November 14, 1995. Also noticeable is that the FDA has mentioned 
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how the DEA has moved in to dictate distribution-company regulations and notification rules on these 
single-ingredient ephedrine sales until they can persuade the FDA to outlaw the OTC sales. The DEA 
recognizes the manufacturing implications, and claims that the FDA is hampering their attempts to 
control precursor chemicals. 

| have also noticed that the feds have added benzaldehyde and nitroethane to their list of “hot” 
chemicals, under 21 USC 801 in 1995. However. I do recognize that the grocery-store “extract” oil of 
bitter almond has distillation potential for quantities of benzaldehyde. | am not aware of where the 
nitroethane is commonly sold. But | like this recipe the best of any in Secrets of Methamphetamine 
Manufacture, because it 1s so easy to get the ingredients. ] ran across your book when my lawyer gave it 
to me as part of the government's evidence against me. They never used it at my trial, though. 

Secrets of Methamphetamine Manufacture was found in Killion’s abandoned car after | had run him 
otf trom my Texas home because he was getting too crazy on drugs. He went a short distance towards 
Kansas before his car conked out, and then he abandoned it, leaving a copy of your book and others to be 
found by the DEA. When Killion got back to Kansas, he started manufacturing cat again in that state, but 
then got popped and started fingering a lot of folks. I had to settle for a crappy court-appointed attomey 
who lost the case. If the 39,000 white-crosses are sufficiently proven to be involved, my sentence will be 
from 10 to 12% years without parole. I’ve been kept in solitary for my protection, due to blindness in one 
eye (medical), for over a year now, while fighting this case. Please, if you think of something that might 
help me, let me know. I'd be greatly obliged and most appreciative. 

! thought you might be interested in taking a look at the Baker case and the Federal Register, part 
310, at your local law library. They are very interesting. | will send you a copy of them if you like. I’d 
scnd them now, but my attorney is currently reviewing them. 


Sincerely, a fan and friend, 


Mr. X 


P.S.: | plan to leave the USA and do my own thing with chemistry in a better country, after I win my 
appeal and get out! 


Posted by Uncle Fester on February 24, 1998 at 22:35:20: A Story for Hive Bee 
You asked for a story, so... 


I'll tell you a bedtime story, and I’II make it a scary one because | know that the scary ones make you 
hot. 

Once upon a time there was a happy little cooker. He loved to cook, and between consuming the 
product himself and some dealing, he produced a few pounds of product over the years. 

Our happy little cooker thought he was pretty safe because he never kept much of the goodies he 
cooked around his place, and he always cleaned up his glassware when finished cooking. 

But our happy little cooker had been making some tragic mistakes. Our cooker loved his meth, and so 
did his friends. He ordered lots of ephedrine, and then pseudoephedrine pills, from various mail-order 
companies. He paid for them with his credit card. This credit card had his real name! 

He also bought chemicals with this credit card. Things like iodine and red P. Also a couple of quarts of 
sassafras oil, PdCI2, ammonium chloride, and formaldehyde. 
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One day while checking over reports of mail-order pill purchases, the evil narcoswine became 
interested in our happy little cooker. They decided to check him out. Just the purchase of large amounts 
of pills is enough to get a search warrant. In the happy little cooker’s house, they found about a gram of 
stash, and just a little trace of meth on some glassware. Our happy little cooker was now not so happy, 
but he thought he’d get off lightly because he only had a gram around the house. 

Oh, he was so wrong! Using his credit card records, the evil federales were able to reconstruct all of 
our shell shocked cooker’s past activity. That includes the X he made last year! 

Our now very unhappy little cooker was portrayed as a menace to society at trial and lost. In the 
federal system, sentence is based upon how much they can show you made. A very flimsy standard of 
proof suffices. Using those credit card records, they were able to give our tragic little cooker 15 years in 
the Big House. He doesn’t like it there, but at least now he has gotten rid of that American Express Card. 
The End 

Posted by flask jockey on March 06, 1998 at 21:10:55 


In reply to: A story for Hive Bee, posted by Uncle Fester on February 24, 1998 at 22:35:20: 


The state system doesn’t care how much or how complete, which is scarier. California has an amusing 
way of convicting you, called “Intent to Manufacture.” All they need now is extracted ephedrine (any 
amount or trace) OR any reducing agent, even if the agent doesn’t reduce ephedrine. These police state 
bastards can get away with anything. The only solution is to shoot them. 


The Telltale Trashcan 
by Uncle Fester 


Once upon a time in the sleepy, little town of Dullsville, there lived some people who liked to go fast 
and stay up late. These fast people kind of stood out from the other folks in that sleepy little town, but 
they thought they were safe because they were a tight-knit group and not in business in a big way. Yes, 
my friends, these fast people were meth cookers. 

Tight-knit and generally careful as they were, these fast people were not safe at all because they were 
sloppy in one small area of their lives which was about to become very important to them. They were 
sloppy in what they put out in their trash. 

Over time, word of these fast people who stood out from the rest of Dullsville made it to the attention 
of the dreaded narco swinc. A very fast and easy investigative technique for them to use against our 
heroes was to simply grab the trash which they put out before the garbage man could pick it up. 

Oh, the things they found in that trash! Emptied bottles of ephedrine pills, emptied packages of 
Sudafed, and coffee filters which had been cut to size to fit various filters were all just laying in their 
trash to be found. A quick walk around the outside of their house revealed the presence of a propane 
cylinder. The brass fitting on that cylinder had turned green from exposure to the anhydrous ammonia it 
contained. 

It took no time at all for the dreaded narco swine to obtain a search warrant for the fast people’s house. 
They found a little bit of stash meth, and some items which the narco swine described as “a meth lab 
capable of churning out multi-pound batches of meth, and blow the neighborhood up to boot.” 

After the narco swine took off their moon suits for the TV cameras, our heroes were led off to jail. 
There they are now going even slower than the rest of Dullsville. With plenty of time on their hands, they 
now realize that they should have been more careful with their trash. It’s too late for them, but not for 
you. 

The End 
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PENNY WISE AND POUND FOOLISH 
by Uncle Fester 


There once was a man named Jack who had the normally virtuous trait of thriftiness. When Jack was 
able to save a few cents on a small purchase, he felt that he had won a victory and held his head up high 
as he walked out the store. A penny saved is a penny earned, after all. Jack shopped sales, and Jack cut 
coupons, but above all Jack loved his "store card". 

Jack's fondness for his collection of "store cards" would have done him little harm except for one little 
detail....Jack liked to cook some crank once ina while too! He picked up his packages of Sudafed as part 
of his weekly shopping runs and just tossed them in with all the other stuff he was buying. Jack thought 
that this would cause less suspicion towards him than if he just showed up at various stores and simply 
loaded up at the cold medicine counter. On this point Jack was right, but his penury was setting a trap for 
him because at each checkout he flashed his "store card" to get his few penny discounts. 

One day, Jack's girlfriend had all of his stinginess that she could take. The final straw was the 
anniversary gift he brought home from the rummage sale. She stormed out of the house, and vowed to 
make Jack's life a living hell. 

Jack's former girlfriend knew all about Jack's meth hobby, and she ran to the police. After she told her 
tale, the police did some checking to gather evidence for a search and bust. When they checked Jack's 
garbage, it was simply pristine, as he rarely threw anything out. Watching and tailing Jack yielded them 
nothing either. He wasn't a "dealer" and lived a frugal and spartan life. 

Finally the narco swine stumbled upon Jack's Achille's Heel...his addiction to "store cards". You see, 
whenever that little card is flashed at the checkout, the entire purchase is recorded in the files of the 
central scrutinizers with your name attached. Once there, it could linger for centuries... 

When Jack's "store card" records were checked, what a gold mine they stumbled into! Box after box of 
"cold medicines", bottles of ephedrine pills at the gas station, along with cans of solvents at the hardware 
store. acids and drain openers at other stores. It was a gold mine for them, and the shaft for Jack! 

Now Jack is whiling away some time at a place where he doesn't have to pay for his meals or housing. 
Thanks to those "store card" records, they were able to string together years of cooking and claim that he 
made outrageous amounts of go-go powder. They were proud to give him more time than his cellmate 
Bubba who stabbed three guys because he didn't like the way they had their hats screwed on. Welcome to 
the War on Drugs. 

The End 
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Chapter Twenty Six 
Legitimate Uses of Some Chemicals 

Acetic Anhydride — commonly used in the chemical industry, especially for making dyes. * * * 
Benzene and ether — common solvents, but they are sometimes used for free basing coke. * * 
Formic acid — used for taxidermy and tanning leather. * 
Hydrochloric acid and sulfuric acid — the two most common mineral acids, with too many uses to list. 
When buying them, underground chemists say they want them for electroplating. * 

You can pick up these two at the hardware store. Hydrochloric will often be labeled as muriatic acid, 
and will generally be 30% HCl. This is good enough for most uses. | found an industrial grade 
concentrated sulfuric at my local hardware store in the plumbing section. It was a product called Liquid 


Fire by Amazing Products. It sells for around $6 a pint, and is used as drain opener. This is plenty good 
enough for dripping on salt to make HCI gas. 


Methylamine — used in photography, as an additive to racing fuels, and as an ingredient in rocket fuel 
and tanning solutions. * * * * 


Phenylacetic acid — used in perfume to produce the smell of honey, and added to the nutrient broth of 
penicillin mold to increase the yield of penicillin. * * * * 


Platinum and Raney nickel — catalysts used in all hydrogenations. * * 


Pyridine — a common but expensive solvent and reagent. * * 


All other List ] chemicals * * * * 
All other List Il chemicals * * * 


One should obtain toluene and acetone at the hardware store in the paint section. There they carry 
zero stars, so long as you don’t buy so much at one place that you get them wondering. 


* Least suspicious to purchase 
* > & & Most suspicious to purchase 
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Chapter Twenty Seven 
Web Sites 


Learning about clandestine chemistry is a lot of fun, as you well know after finishing this book. !t’s 
also a lot of fun to follow along with conversations and “posts” that people put on the Internet. There are 
a few web sites exclusively devoted to such conversations and postings. They are great places to drop in 
on and spend hours keeping up with the latest news or reading about clandestine processes and 
equipment. 

Before you eagerly dive into the Internet, let me give you a few necessary caveats. To start with, go 
ahead and read, but keep your mouth shut. If you are doing any cooking, you certainly don’t want to draw 
attention to yourself by posting questions or mentioning any results you are getting. These bulletin 
boards require registration before you are allowed to post. The heat trolls on these web sites, either by 
asking questions that giving an answer to would involve you in their “conspiracy,” or by checking out the 
e-mail addresses of posters who seem like they are actively cooking. By keeping quiet and just reading, 
no one will know you are there, 

Caveat number two is a corollary to the first one. Since no one who is actively cooking would be 
stupid enough to wave around their e-mail address for everyone to see, the people doing the posting will 
fall into two classes: retired cookers who still love to talk about the excitement of their glory days and 
relate war stories, and simple students of the field, ranging from rank amateurs to the fairly advanced. 
The problem is to discern the two classes, and separate the wheat trom the chaff in the huge amount of 
material posted on these boards. 

Making this differentiation is a difficult task for the beginner. The second class tends to be skilled at 
sophistry, and in the process they give birth to misconceptions that carry onward in time with the tenacity 
of urban legends. Let me give you some help in this sifting process; a good source posting on the net will 
cite references lor the readers to follow up on rather than just making claims. This is the same style your 
Uncle uses in this book and all my other ones. It is the only legitimate style to use when making posts as 
well. Suspect sophistry and underlying agendas when references aren’t mentioned during chemical 
discussions. 

Now that you have been sufficiently warned, let me pass along two web sites where one can read about 
the world of clandestine chemistry at great length. Site number one is a site I like to visit and pass along 
cooking tips when I’m not busy writing books, raising my kids, working my day job, or running a 
publishing company. The site is commonly referred to as The Zonez, and is run by Android, or Andrew. 
depending upon how well you know him. This site has relatively low traffic with postings by old retired 
cooks. 

A much more active and current board is wetdreams.ws. It is moderated by old cooks, and most BS 
postings are removed by them. It also has a search engine and quite an archive of pill extraction methods. 
It ts a great place to kcep current on the news which effects clandestine cooking. 

Another site with a long history and a really extensive archive which could be accessed through their 
search engine was called The Hive. This site is now defunct afiter its founder got himself into trouble by 
going into the chemical sales field. Enjoy the websites, and keep your mouth shut if you are cooking! 


YOU WILL ALSO WANT TO READ: 


a 85283 ADVANCED TECHNIQUES OF CLANDESTINE PSYCHEDELIC & 
AMPHETAMINE MANUFACTURE, by Uncle Fester. Underground America’s most 
popular chemist shares his secrets in this volume, designed to make assorted trips accessible 
to the masses. The Fester Formulas make the best use of modern technology so the product is 
simple, clean, and best of all—hangover free. Special chapters include tips on how to get 
started, how to set up your lab with easily accessible material, such as lithium from batteries 
and a transformer from a toy train. You'll also learn how to stay out of jail, from pros who 
know. Sold for informational pur poses only. 2008, 51/2 x 81/2, 188 pp, soft cover. $25 


Db 85241 PRACTICAL LSD MANUFACTURE, Revised and Expanded, 37 Edition, by 
Uncle Fester. This book covers every popular method of making LSD and contains the most 
detailed, comprehensive and concise descriptions ever compiled of several innovative 
procedures for extracting the hallucinogenic substance 2, 4-5- trimethoxy — amphetamine 
(TMA-2) from the common and widely available calamus plant! Includes tips on solvent 
management, cautionary notes and more. Sold for informational pur poses only. 2007, 51/2 x 
81/2, 135 pp, illustrated, so ft cover. $20.00 


SECRETS OF 


METHAMPHETAMINE MANUFACTURE 
Revised and Expanded 
Eighth Edition 


The classic text on clandestine chemistry just got even better. The Eighth Edition of Secrets of 
Methamphetamine Manufacture Including Recipes for MDA, Ecstasy, and Other Psychedelic 
Amphetamines contains the wisdom and recipes from Uncle Fester you've come to know and trust, 
along with some totally new techniques you won't find anywhere else! The “War on Drugs” is 
really a war on our civil liberties. Uncle Fester shows in excruciating detail exactly how 
under-ground chemists will always stay one step ahead of the DEA. Everyone interested in the 
crucial issue of drug legalization will benefit immensely from reading this eye-opening manual. 


Only Fester can show you: 


A new way to tum over-the-counter pills into meth 

The innovative balloon technique 

How to make your own ephedrine, so you'll never scrounge for pills again 

How to make crank and other psychedelics from cinnamon oil and other common 
flavorings 

e The best chemicals to use to avoid sales scrutiny 

e Why the government can never win the “War on Drugs” 


Uncle Fester writes in the Introduction: “Beyond any doubt, this is the best book ever written 
on the subject of clandestine chemistry, by anyone, anywhere, anytime, period! Your humble and 
gracious Uncle has been training champions for twenty years now, and this tour de force of 
clandestine ingenuity is living testament to the fact that the game hasn’t passed me by.” 


“Secrets of Methamphetamine Manufacture by Uncle Fester delivers the goods. Believe it or not, it 
was featured on CBS's 60 Minutes... Every single way to making methamphetamines is bere.” 
-—The Book Reader 


‘A lot of ‘underground manuals’...just don’t stack up. They offer common sense advice but hardly 
any hard-core instructions. This book is different. Uncle Fester gives detailed plans for making 
speed. .Fester makes sure to discuss the physical dangers of each chemical and the precautions you 
need to take to avoid getting busted. --- Outposts 


“ Do we endorse the use of tweak? No! Do we enjoy that Festering Publications has the freedom to 
piss people off by publishing this? Very much.”--- High Times 


$30.00 








